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ABSTRACT 

This i:e port presents an effective, integrated . 
'learning strategy program emphasizing a connection technique that 
uses "^paraphrasing. Components were derive^ f rom^ a reviev of the 
educational and psychological literature and from an analysis of 
responses to the learning strategy inventory, vhich vere conducted 
during this same research effort. (See SO 008 59%, for a report on the 
inventory.) Also, two other training packages (visual imagery and 
question-answer connection)' were evaluated along with this package in 
a con.trolled experiment. (See SO 008 ^93' for discussion of the - 
controlled experiment;) The results of this experiment showed a 55 
p,ercent improvement in long-term retention when using paraphraii^ng 
for .the trained group, compared With an untrained control group. With 
appropriate insei?;tion of blank pages for answers, this report can be 
uslBd to provid'e learning strategy training. (Author/KD) 
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Academic performance differences within equal ability grbupsu^ 
have been correlated vdth the way ^students select and use differing 
information processing strategies. In fact, jinformation processing 
or learning strategies may be more fundamental detemdnants of learn- 
ing performance^ than actual abilities. Further, training in how to 
select and use mo^e efficient techniques and strategies for selecting, 
storing, maMpulating and outputting information sl^uid ephance learn- 
ing -performance • Sources of information and strategies for processing 
information presently used by high and low ability students can be 
related to student performance, thus identifying strategies vfcich can ^ 
be used by the student to in^rove his perfprmahce, The$e validated 
infonnation prpcessing strategies can be used .to help iitprdve student 
performance in the Air Force training system. The initial requirement 
is based on the needs within the Advanced Instinctional System to 
identify performance facilitating strategies. The strategies should 
enable in5)rbved learning j)erformance and transfer of training to the 
•job situation, ^ ^ 

Approach ^ 

The identification of effective strategies has been accomplished 
using infomiation gathered from a review of the educational and psy- 
chological research literature dealing with strategies, and from an 
analysis of responses to the specially developed Learning Strategy 
Inventory (see Dansereau, Long, McDonald, § Actkinson, 1975). The' 
results pj& research with the Inventory indicated that students could 
be profitably trained on four aspects of the learning process: the 
identificafion of iiqaoortant , unfamiliar, and difficult material, the 
application of techniques for the comprehension and retentifon of this / 
identified material, the efficient retrieval of this infOTmation under \ 
' aj^ropriate circumstances, and the effective coping v^^<n internal and 
external- diijjtractions i^le these other processes are being enployed. 

After these four areas of needed improvement were identified, 
. specific strategies relating to each of these aspects were extrapo- 
lated from the educalaftnal and psychological literature^ The process 
of applying techniques for enhanced comprehension and retention was 
believed to be most critical, consequently three alternative cciipr^en- 
sion and retention techniques or strategies were extrapolated (para- 
phrasing question-answering, and the^ use of visual imagery). Methods 
for training the strategies related to the four aspects of the learning 
process were developed and combined in an integrated, training prograpi.. 



Results - 



A ttaining. program enphasizing the paraphrase connection tech- 
nique was developed and evaluated. The program contains exercises in: 
making understanding ratings^ retrieval training ^ a-paraphrase connection 
technique, and materials for use imder conditibns o£ audio distraction 
for concentration training. \ This training program was tested and found 
effective, The results of the evaluation are«^reported in. Dansereau and 
others (1975). 

Conclusions 

This training program, with appropriate insertion of blank pages, 
can be used to provide learning strategy training. It is further recom- 
mended that this program be expandeji by including additional reading 
materials selected from^the projected or actual career field of the 
potential user to gain the maximum benefit. 



PREFACE 



This report presents a learning strategy training program vMch 
en5)hasizes a connection ^teclmique using paraphrasing. The develop- 
ment and evaluation of this training program is reported in Dansereau, 
McDonalM, Long, Actkinson, Ellis, Collins, Williams, and Evans,. 1975. 
Research was acconplished under Project 1121, Advanced Technology for 
Air Force Technical Training* Dr. Marty R. Roclcway was the Project 
Scientist, Dr. Gerald Deignan was the Task Scientist vintil 1 June 1974, 
"and Dr. Ronald Spangenberg was the Task Scientist from 1 *7lme 1974 ' • 
to the present. Research contained in this report was C9^ducted 
imder the provisions of Contract Number F41609-74~p-0013 with Texas 
Christian University, Institute for the Study of Cognitive 'Systems, 
Fort Worth, Texas, 76129. Dr. Donald F. Danseteau was/ the Principal 
Investigatoi^. / 

Cooperation of Dr. James Baerwald, Psychology Efepartment, Univer- 
sity of Texas at Arlington and Drs . Howard Clark and Larry Wise , 
Texas Wesleyan College in recruitment jjf student subjects was deeply^ 
appreciated. The excellent combined' coordination and codperation 
of the Texas Christian University Psychology Department Faculty, 
Drs. Virginia Jarratt and Mildred Hogstel of the Harris School of 
Nursing, ISr. Jo James, School of Education, Dr. W. E/ Tucker, Graduate 
Dean-Religion, and Dr. W. L. Reed, Dean of Undergraduate Religion, in 
encouraging. students to participate as subjects played an important 
role in conpleting t}n.s training program. 
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.A INTRODUCTION 

^ ^ Paraphrasing for Effect ive Learning is ^an integrated learning 
strategy program develbped to improve students performance in' academic 
. tasks. Four aspects of the learning procesfe were identified and 
selected for training. These are .(1) the identification of impor- 
tant, difficult, and unfamiliar material, (2) the application of 
techniques for the comprehension and retention of the identified 
material, (3) the efficient retrieval of the infoAiation under appro- 
priate circuraStanceTs and (4) the effective coping with internal and 
external distractions while the above processes are occurring. A - 
training program for the first three aspects is contained in this 
report. The fourth aspect which incoxporates audio distractions of 
varying levels of intere'st and loudness can be accGin|)lished by pre- 
senting the appropriate exercises imder conditions of audio distrac- 
tions. ^ - . • 

The identification of trainable aspects of the learning process • 
was accomp],ished by a literature review ^jand a survey of commonly used 
learning strategies. This extensive review" of the learning strategy- 
related Educational and psychological literature is repprfed in 
Dansereau, Actkiiison, Long, and McDonald (1974). The development, 
administration, and analyses of responses to a two-hundr6d item 
Learning Strategy Jnvent6ry, designed to tap students' knowledge and 

of various learning techniques, is reported in Dansereau, Long, 
MStonald, and Actkinson (1975) . After the four trainable aspects 
were identified, specific strategies underlying each of these aspects . 

/ were incorporated into three coherent, integrated strategy training 
programs. Traiiiit^- in identifying important, difficult, and unfamiliar 
material and retrieval traimng is identical in the three programs. ^ 
However, different connecti^ techniques designed to enhance conpre- 
hension and retention of narVative materials are emphasized in the 

\three, programs . This report describes the mining program iMch 
emphasizes the use of "paraphrasing." 

»► ■ ■ 

An informal assessment of the three traiipjig programs was con- 
ducted in the -context of a pilot study. A different group of students 
was given each of the three programs, while a fourth group, not 
receiving -any special training, served as a ccfntrol. The three pro- 
grams were modified, streamlined, and inproved on the basis of the 
pilot study results. , ' 

A formal assessment study was then conducted (see Figure 1) to 
.evaluate the three program^. The results (reported in Dansereau, 
McDonald, Long, Actkinson, Ellis, Collins, Williams, and Evans (1975)) 
• indicated that the performance "scores following the training program 
emphasizing the paraphrasing connection techniqtie provided signifi- 
cantly higheKvdelayed recall score§ of the control^group. Specifically, 
the retention scores were 551 higher, than the control group's five days 
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after the original leamin^..^ All^students benefited from' the training 
program^ althdu^ the best petfctmaiice was demonstrated by the hich' , 
verbal abili;ty group. » ' \ . 

. ' ■ "" *. " . '■ 

The program which follows consists^bf conjments which train; * 
.self rating of understanding- (20 minfites) , infoimation retrieval ' * 
techniques- (45 minutes), and tije^e of" paraphrasing for improving , 
comprehension and retenti«^<05 minutes) , The time for the concen- • 
tration e3q)erience witlj^io distractions associated mth these com- 
ponents was 55 -rainutegT ^- '■' 

•■ „ • • • "J*- J' • 

V For uSing this, program- it il recommended that blanjc- sheets and" 
duplicat.e-test fornis Ipe inserted at the %)ropriate places for student 
use. ^rther it is\strongly reconmended that all aspectsv-of the toro- • 
gram he expanded \iy the^use of material -from the projected or -actual ' - 
career field of the potential user. Specifically a minimum of five 
additional passages should be' incorporated In the \ development of 
self -ranting of understanding, ftifonnation Retrieval techniques 
should be applied to at least two of the aUditional passages. Follow-- 
ing the p^rAphrase training selections included in \this document? a 
minimum of ten additional feading selections from the appropriate 
career, fidld should be selected to provide . additiohil- practice. 
Following -this 'training aii additional two t^ four hours,, may be' 
pt^ented under conditions of distraction % addi*hg technical mateii?ir' 
•related to the users career field to the included materials. ' Student- . 
instructions reflecting the modifications, must alsd be pifepa'red. 



i. . 



UNDHtSTANDING RATINGS: ' , " . 

' /■ ■ • . ' ■ 

' cHOQsfe mm^o APPty tie jcqmnection technique 

// - ■ • »> - , # ■ ^ • 

■ ".//•;.■• • •- " ' • . ^ ■ ■ •• • 
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Please insert blank pages at s^iptopriate 
places prior to uSing tha^ sectit^ 
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fetimated Time for 
Included Materials 
is 20 Minutes . 
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♦ Understanding Ratings ' • ^ 

When you study a textbook, you probably make some 
decisions about -how -well you understand each passage or 
section. For the purposes--o£ this training program, we 
would l.ike you to get some practice in making this type of 
judgment formally-. First ,„consciously making undeiitanding 
judgments may improve yoiur ability to determine what material 
needs furthef review^ and second, Jthese judgments will be 
used in other parts of the t3»aining we will be giving youv 
^ What we are going to ask you to do is read a fairly long 
passage an4 periodically inake understanding 3 ud 
Please look at the scale on the following page. -^Th'iS is the 
scale we wxll ask you to. Uise. Your job is to rate your under-^ 
standings of the material you have read ^since your last judg- 

• ment by choosing th^ nuinber of the statement that best describes 
. . your level of understa^iding . Your level of understanding may 

fall in between, two of the statements, so you can use the num- 
bers between the ^ta^tements to indicate just where it falls, 
f 'll give you a rtiiii|4te or so to look over the scale in order to 
see if you have/ aH^ questions. 



/ 



Any Questions 1 
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priderstancLing Rating. 



Please, note that tlie rating scale statements not only 
deal with how well you have^ understood thei paragraph in the ' 
traditional sens^ but also how well you will be able to 
remember the information in order to explain it at, some future 
time. Thus^ your rating should^ reflect both how 'well you 
landers tood the paragraph and how well you will be able to . 
remember it. 



(1) " It would be impossible for me to explain this material 
jjr to another individual in the future. 

(2) . ^ ^ >^ . \ - * 
(4) 

(5) I could roughly^i^plain this material to another 
individual in ioxe future. 

(6) 

(7) . . ■ '■ ■ — ■ ... ; ■ _ 

(9) It would be very, easy for me to explain this material 
in great detail to another individv^l in the future. 



\ 
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please remember youxf understanding ratings should 
inblude not only how well you can follow the material *as you 
ar:e reading, but also how well you feel you will be able to 
remember the material in the future. If you can't follow 
what is being said or if you don't think you walL be able to ' 
remeanber" it/ your rating should be close to (1). If you can 
easily follow ^he° material and would have no trouble in remem^ 
bering it your -rating should be close to (9) » If* you feeX your 

; understanding falls somewhere between these two extremes' choose 
a number more towards the jniddle of 'the scale as your rating. 
^You will make yo\ir ratings, in the spaces provided within 

. the reajding material. After the passage you will be given., 
some questions to let you know how well you did. 

You are now ready to start your ratings of the material. 
Pleaise refer back to the understanding rating scale as often , 
as necessary so that your ratings will be accurate. You will 

^be given 10 minutes to 'read and rate the passage which is con- , 
tained on Pages 12 to JL5. when you reach Page 15, please stop. 
You may go back and review the material and your ratings but 
d^ Hot go beyond Page 15 until I have given further instructions 
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Fighting between members of th^ same species isQ 
^almost universal among vertebrates, from fish to mAn. 
Casual observation suggests the reason: Animals of ' the 
same kind^ occupying the same niche in nature, must compete ' 
for the s£^me foo<3, ttt^ same nesting sites and i^he same - 
building materials.* Fighting among animals of the same 
species therefore serves the important function of "s|)acing 
out" the individuals or groups in th§ iarea they occupy. 
It thereby secures for each. the minimum territory required 
to support its existence, prevents pvefcrowding and promotes 

•f^ the distribution of the species. Fighting also arises from ' 
^. competition for mates , ,and thus serves to select the stronger 

.and fitter individuals for propagation of the speciesf. It. 
is no wonder, then, that herbivores seem to fight each other 

' as^rieadily as do carnivores and that nearly all groups of 
vertebrates, except perhaps some amphibians, display aggres- 
sive behavior . • 0 * 

Understanding . 



A .complete investigation^ of fighting behavior must 
take account however, of anothef general* observation: 
Fights I between individuals of the same species^ almost never 
end in death and rarely result in serious injury to either 
combatant. Such fights^ in fact, are often highly ritual- 
ized an<^ more nearly resemble a^toufnament than a mortal - 
struggle • Jf this were not the case — if the loser were I 
'"^ _ killed or Seriously inpured--fighting would have grave dis- 
advantages for tlj^ species. The animal that loses a fight 
is not nece^Smly less healthy or less viable? it may simply 
be an immature animal that cannot withstand the attack of 
armature one. ^ 

Understanding ^ 



In view of the disadvantages of serious injury to a mem- 
ber of the species, evolution might be expected to have exer- 
ted?> a strong selective pressure against aggressive behavior. 
But; spacing out through combat was apparently too important 
to permit a weakening of aggressive tendencies; in f^ct, 
aggressiveness peems to have been favored by natural selection 
It is in ordfer to allow spacing out — rather than death or 
injury — ^^to resul^t from fighting that the ceremonial combat , 
routines have evolved. , 

Understanding . - ' ' . 
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Investigators of aggressive behavior, often strongly 
motivated by concern about aggressive impulses in man, 
hap_ usually been Mtisf ied to find its origin in the ^ 
life exper^^ence of the individual animal or of the sacial 

^ group. Aggressijveness is said to be learned and so to 
be preventable by teaching or conditioning. A growing 
body of evidence from observations in the field and ex- 
periments in the laboreitory , however , points to ^the con- 
clusion that this vital made of beha-^ior isT not learned by 
the individual but is innate in the J|oecies , like the 
organs specially evolved for such combat in many animals. 
The ceremonial fighting routines thatUiave developed in the 

/^course of evolution .are highly characteristic for each 1 
species; they are faithfully followed in fights between ' 
members of the species and are almost nfever violated. 

Understanding y ' 




All-out fights betweeri amimals of the same species ( 
do occur, but usually in species having no weapons that i 
can inflict mortal injuty. Biting animals that can kill ' i 
or seriously injure one- another are usually also capable | 
of quick flight. They may engage in damaging fights, but 
these end when the loser makes a fast getaway. They may 
also ^surrender," by assiiming .a submissive pasture tha5 
the j»d.nner , respects. Konrad Z. Lorenz of the Max Plancik 
Institute for the Physiology pf Behavior in Germany has ' 
described such behavior inowolves and dogs. The fight 
begins with an exchangfe of bites as soon as one contestant 
begins to lose, however, it exposes its vulnerable throat 
to its opponent by' turning its head away. This act of 
submission immediately inhibits further attack by its 
rival. A young dog often submits by ^throwing itself on its 
.'back, exposing its be.lly: a pet dog may assume this posture 
if its master so much as raises his voiqe. Analogous 
behavior is common in birds: a young rail attacked by an 
adult Jyjrns the Jb^ck of its head— the most sensitive part 
of its- body —toward the aggressor, which immediately stbps 
peckiiig. 4?Lorenz has pointed out that acts of submission 
play a similar role in fights between men. When a victim 
throws himself defenseless ^t his enemy's feet, the normal 
human bteing' is strongly inhibited from further aggression. 
This jmechanism may now have lost its adaptive value in human 
affairs, because modern . weapons can kill so quickly and from 
such long distailces that the attacked .individual has little 
Opportunity Jbo appeal to his opponent's feelings. 



Unders tandi ng_ 
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Most animals depend neither on .flight nor on surrender- 
to avoid damaging fights. Instead they engage in a cerer* 
monial struggle, in the course of which the contestants 
measure their strength in bodily contact- without harming 
each other seriously. Often these contests begin with a 
duel of threats — posturings, movements and noises — 
designed to cow the opponent without any physical contact 
at all. Sometimes this competition in bravado brings about 
a decision; usually it is preljf.minary to the remainder of 
the tournament. 

Understanding / .. 



On the lava cliffs of «<|he Galapagos Islands a few yeats- 
ago I observed such contests between marine Iguanas (Ambly- 
rhynchus, crista tus) , large algae-eating lizards that swarm 
by the hundreds over the rocks 'close to shore ^ During 
the breeding season each male establishes a small territory 
by defending a few square yards. of rock on which he lives 
with several females . If another male approaches the ter-^ 
ritorial border, the local iguana responds with a "display." 
He opens his mouth and nods his head, presents hi^ flajik 
to his opponent and parades, stiff -legged, back and forth, 
his apparent, size enlarged by the erection, of his dorsal 
crfest. If this performance does not drive the rival pff, ' 
the- resident of the territory attacks, rushing at the intru- 
der with his head lowered. The interloper lowers his head 
in turn and the two clash, t^he tops 6f their head? striking 
together. Each tries to push the' other backward. If neither 
gives way, they pause, bacic off, nod at each other and try 
again. (In an apparent adaptation to this mode of combat 
the head of the marine iguana is covered with horn-=-like 
scales . )l. , The struggle ends when one of the iguanas assvimfes 
the posture of submission, crouching on its belly. The win- 
ner thereupon stpps charging and w^its in the threatening, 
stiff -^legged stance until the loser retreats.. A damaging 
f iaht i5 triggered only when an invader does not perform the 
ceremonies that signal a tournament? when, for example, the 
animal is suddenly placed in occupied territory by a man, or- 
crosses another animal ^s territory in precipitous flight 
from an earlier contest. On these occasions the territory 
evmer attacks by biting the intruder in, the nape of the neck. 
Female iguanas^ on the other hand, regularly engage in dam-^ 
aging fights for the scarce egg-laying sites, biting and 
shaking each other vigorously. 



Understanding 
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The lava lizard (Tjropidurus albemarlensis) of the 
larger Galapagos Islands engages in a sitnilar c^reraoni^l . 
fight that begins with the rivals facing each other, nodding 
their heads 1 SuddeMy one of them rushes forward, stands 
alongside his opponent and lashes him with his tail once 
or several times, $o hard that* the blows can .be, heard sev- 
eral yards 'away. The opponent may reply with a tail-beating 
of his own. Then the attacker turns and retireats to hi-s 
original positiont^The entire procedure is repeated until 
one of the lizards gives up and flees. 

Understanding — . ^ 

According to Gertraud Kitzler of the University of 
Vienna^ fights between lizards of the central European 
species Lacerta^gilis may terminate in a curigps manner. 
After An introductory display one lizard grasps^the other's" 
neck in his jaws. The attacked I'izard waits quietly for 
the grip to loosen, then takes his-:turn at biting. The 
exchange continues 'until oni^ lizeird runs away. Often, 
however, it is thekbiter, not the bitten, ^that do^ss the 
fleeing. Th6 loser apparently recognizes -the superiority 
of the- winner not only by the strength' of . the latter 's 
bite but also by his unyielding resistance to being bitten. - 

Understandin^^^ '. — — - — 
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1) Aggressive behavior which seems .to be characteristiq^ 
of nearly all vertebrates serves several useful pur- 
poses.- Naune one. ' - 



2) Fights between individuals of the same species 
(a) often (b) rarely (c) never end ip serious 
injury to both/either participant (s) . 



3) The universality of fighting among animals would imply 
th^t aggressiv^ess has been favored by ^ ^ 



4) Ciirrent research seems to indicate that aggressive 
/ behavior is\;Learned by the species. ^ 
L • 1 " \ , True , False 



5) Ail 



anim.al mavt^f^urrender and avoid further injury by 



assumxng a 



44- 



6) This mechanism/ for avoiding serious injury is pairticu- 
l^^arly valuable to human beings ,today due to hew tech- 



nological adMiices 



I'-^f! , . True^ False_^ 



7) The lava lizite*' fights" until one of the participants 
■ is killedt. . 

■:P.m\ ■ True_ ^ False 

8) Other lizards |tiiy be victorious in a fight by their 
ability to wiMtand . ' __• 



9) In a ''■■'■(^ ■ struggle, participants compare their 

strength in bdd;ifly contact without inflicting serious 
injury on each i^ther. 
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J%0) The fact that ceremonial fighting routines are 
highly ch^acteristic for each species and are 
faithfully\ followed in fights among member^ of* 
the species has been used to conclude that ag- 
gressiveness is ^ . 



11) Biting animals that can kill or^ seriously injure 
one another are usually al^o enable of \. ' 



1 



12) A young dog who throws itself ol its back exposing 
its belly is exhibiting a ^ 



13) Unlike males, female iguanas^ often engage in damaging 
fights. , 

True False > 
■ ■ ' ' ' ^ ^ ^ \ ■ ""^^ ■ ~" • 

14) A male iguana perfdtms a- "display" as a last ditch 
effort to drive an intruder off . \i . 

True False 

15) ^ List one reason why fighting xifiay occur. 
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RETRIEVAL TRAINING: 
WHEN AND HOll- ' 



Please insert blarik pages at appropriate 
' places prior to, iising this section 



Estimated Time for 
Included Materials 
is-45 Minutes. 
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Retrieval Training ^ . . 

When you talJce a te^t you have to retrieve frort ypuri ^ 
ineinoi?y ihiforinq^tion that you learned at some previous 
time* Probably a lot* of your, test^takirig txine-is sjxfent • ^ 
in this retrieval jef fort in deciding what you might * . 
be able tp'xetrieve and in trying to remember/ it. We've 
l?een Q:^aMning the problem of retsrieying information." ; 
and we've isolated some methods that might be useful, to , 
you* ' ^ , - ; 

Of course, yoij already know something, about retrieving 
information. You've been doing it for ye^airs*' But many '\ 
of the things you* do are carried out rap'idly and not V 
really at a conscious level. In much less time than it 
takes to tell> you analyze a question to determine if 
yon can retrieve the needed material /*"you decide how much 
effort is needed and select a way to carry but th^ retrieval 
Except under special circtunstan<2es , this goes on so fast , * 
that you don't really become aw^^^^f it. 

We have two general goals for you durihg this part 
of the training program:* - 

First, we will help you become more aware oJ^ the . 
r^trievkl processes you have been using to recall infor- 
mation.^ ^ 

Second^ we will sh<^ you some procedures that people' 
have fouri^ to be particularly effective in retrieving 
information from memory. 

This retrieval trai^iing unit will begin, with instruc- 
tions on two topics: f^rst^ what methods are useful in 
accomplishing retrieval , and, second, how to decide 
whether a retrieval effort is likely to pay off . After 
that, we will give you some practice in using the retrieval . 
methods . 

■ ■ - • X . . 
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Retrieval Methods . . ^ 

Two meth'^ds have -prbved useful in retrieving infor-" 
mation from melnoty: the use of incidenljal cue§ and the 
use of cues related to. the organisation tSf th^ material. 
In most tasjcs .both of ,^:hese\*Se't:hQdsx*can be used , but in ^ 
retrieving inf orm^^tion ^ for An ex^a, dues, ffom tixe organi- 
zati^bn o5 the matierial are genej;ally more QKEfeptivev We 
will describe each of these methods here -ajfid then mbve ^ 
on tp give you. information on when -to use them and some, 
actual practice in their u^. \\ J\ , 

Incideni:al Cues • . - . ^ 

As we said' ea2;lier,\people often can 'recall something 
about the material .they are tiying to Retrieve from memory 
What they recall about the material is somewhat connected 
to it; *^we will refer to eafch'of these recalled items as 
a ctie > When a perscjii searches for the an^weSr to a test^ . 
question/ cues li'l^ these are often .used to aid ^retrieval: 

(l>' .Was the mateirial presented in class'of in i^e 
text? ... . . - , 

(2) If in class : « 

(a) ' Which lecture? 

(b) How was the lectiirer dresseji? 

(c) Was it put on the bo^rd? 

(d) Was it put in my notes? \ 

(3> If the material was froni the text or my notes: * 
fa) Where on the page was it located? 

(b) Was there a picture on tjiat page? 

(c) Was the material underlined? 

(d) What color ink was used in the underlining? 

Cues of this sort are basically incidental ques* 
They are not meaningfully connected to the target 
material. In other words, they are related to* the target 
, material only because they were ' presei^t when the material* 
was stored* That does not mean they can't be helpful— 
they can^ In factr, as we will see later, .incidental cues 
.can actually be created and then used later in recalling 
the informatioji. / This technique is the one usually 
-employed by people who have phenomenal memories* ' ' ♦ 
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Organizational Cues . . • 4 . ^ 

— -'^ • . ^ '4. 

* Most;, matejci^i p*reserited iii^the classroom has , ^ 
pfgahizational cues of • its own* That is.,, a coricept^ ; 
presenijred in a course- quite oftdn is rela:ted'1:o 
concepts that cikme before and others that come- after 
it. ^This organization/ or logicalsprogre^ssioa, of ^-^ 
the material can fee lielpful when you are' ttying to 
retrieve information stored at a previous tim^.^ THe^' 
.w.ay you go abc^ut using the organization is to start * |' 
at some f amiii^ar position within the organizjsrt^n ^ ' \ 
and then move toward the target you are trying to • 
retrieve." Following ^ a^ example in whiqh a "student 
used the organizational cues of the 'm^|:erial. to help / 
his retrieval. . ' ^ ^ 

Question ; \ ^ • . ' ^ ' 

What IS €he method by whi^ch the President of the 
United States is impeached and removed from office? 
Be as 'specific as possible. ^ . 

■ ■ • 1 . . . ^ 

Student's Thoughts During^/ Retrieval ; & 

Well, let's see, tro President is Chief o& the 
execptive branch and there are -three branches of 
government: legislative./ executive and judicial. 
Obviously thQ impeachment of a President woijld have 
to be don^ by one of the other branches. Impeachment 
is sort of J&kd '^a trials I think/ so that' might sugge'st 
that the judicial, branch would^ be involvW. Since it's, 
at the level o^ the President, any action on impeachment 
would have to come from, the ' highest level of the judicial 
branch: the Supreme Court. Bvjit^ithe President appoints 
the members of the Supreme Coeurt'so it .doesn't^ seem 
to make much sense for impeadhment to be handled Iby just 
them. What about, the legislative branch? That's 
Congress. Wq^ll, there are two, houses in. Congress," and 
I remember that they don't have exactly the same kinds ^ 
of responsibilities under the Constitution*, because 
only the Senate -is rjequired to confinfi Presidential 
appointments. ^ think both houses of Congress are 
involved but not in the same way. Does impeachment' 

0OOZ6 



have several parts in it: then? Come to think of it, ^ 
it must, because the question says "impeached and . \ 
removed from office." So there must be two separate 
thingis , and besides i/remeinber that Andrew Johnson 
was impeached, but he wasn't removed from office. . . 
So impeachment must be lifee bringing charges in a 
trial, and then somebody decides whether he actually 
is removed from office. Trial... it seems to me the ' 
trial is conducted by' the Senate, That would mean 
that* somebody else presumably has to bring the charges. 
I think the House of Representatives must do that, so 
what would happen in an impeachment is that the Hbuse 
of Representatives decides whethear to bring charges, 
and if It does , then the President is impeached^ meaning 
that he is .brought to trial by the Senate. . I stij^l 
think the" St^reme Court must be involved somehow/ 1 
wonder if some judge-maybe the. Chief Justice — would be 
presidiri^ at the trial . Let'f see , if it' s a trial it 
would make sense.jto have a judge presiding, and beside - 
that, who else could preside? Noinmaily, the presiding officer 
of the Senate would be the Vice President. Well, ^ it 
wouldn't make much sense to have the Vice President, who 
would be next' in line to become President., presiding 
over the President's trial. So I think maybe I would 
risk saying that the trial is done in the Senate with 

the Chief Justice of the Supreme Court presiding. 

- ■ . ? '-^ ■ , ' • 

Notice that retrieving the answer, the student 
first focused on a part of the material he was familiar 
with .(the president is in the executive branch) and 
then used this prganizational cue to retrieve ^e other 
two branches and finally the answer to the question. 

From this simple example ybu can see that' the 
organizational cues of the material can bemused to help 
retrieval,. These cues ^re different from the incidental 
cues disctassed previously because they are usually 
meaningfully related to the material being retrieved. 
Some examples of organijzatiorial cues that can be used, in 
retrieval are as follows : 
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* ■ 

(1) What category is the material in? (e*g^, * ^ 
animal/ mineral , or vegetable; living or 

dead? jciale or female; etc Using this type * 
\pf cue would be similar to playing ;the game 
ibf "Twenty Questioris" in which you are trying 
• Ito determine what a person is thinkjlng o£ by 

asking a series of questions • 

(2) _ When did the event occur? What things happened 

about the same( time? (e.g., the Mod^l A Ford 
* came" after the Model T; Babe Ruth hit 60 home 
runs before WWII; the Beatles were most 
popular When Kennedy was President*) \ 

'\ ■ - " - - 

• (3) Where -in the hierarchy of material did the 
target information occur? (e.g.f^What unit^ 
pf the course did the material occur?; In . . 
' what chapter?; What* branch , of goverhment is 
responsible for imjpeachment?; etc.)' 

Before giving you practice in using incidental and 
organizational cues as aids to retrieve^X^ you need to 
know when to attempt retrieval • The following section * 
explains when to retrieve 1* 

How to tell when retrieval is worth trying : 

In taking tests you no doubt found that your ability 
to recall the answer to a question tended to fall in one* 
of the three categories* For many questions you recalled 
the answer without effort. For" a few questions you 
probably felt tha't ybu simply didn't have the information 
and no amotant of searching would get it. But many of^ the 
questions that you couldn't answer probably fell in^an 
intepnediate category* /You ^i^lt that you did know the 
answer / but you could not recall it immediately. 

Research has shown that^your feelings' about whether 
you know something are probably quite accurate. In other 
words, the more strongly you .feel that you know something, 
even though you have not yet remembered it, the more 
^Likely it is that ybu will be able to remember it. 
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*ch feelings are usually based on the fact that 
en'you cannot remember the- material itself, you 
can. sometimes remembef ques vhich are related to the 
materidl* People^ ctalk about such cues when they report 
their, efforts to remember: "I know I read it. It was^ 
right at the top of a page."' "I can, see it in my 
imagination-, but hot quite clearly enough to' get the 
answer," "His name begins with a 'C and it sounds like 
something tinpleas ant . " 

Probably the most striking example of the role of 
cues is the familiar experience" of having sojaething "on' 
the tip of your tongue." You are asked perhaps to 
remember someone's name when you have hot heard the name • 
for some time. You can remember what tiie person looked 
like, how he behaved, and you can remembei: . some things 
about the name: the first letter, perhaps, whether it 
atfas long or 'Short, and possibly some other names that 
sotartd much like i-t, , 

I You. may have felt that all those cues were getting 
in your way .as you tried to remember, but experiments 
have shown that when a person does not recall a word 
immediately, the more cues he can recall, the more likely 
it is that he .will eventually be able to recall the word, 
itself. So you can use , the number of cues available to 
you as' an indication of how likely you are to be able to 
retrieve the material. Remember, the more cues, the bettei 
■^he chances of recall. • 

Now, assuming that you have decided that yous want 
to try to retrieve' something, how do you go about it? 
Are there any skills that will help you put the cues 
together to retrieve the material. . The next section 
will try to answer this question. 
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How do you use organizational and incidental cues 
or connections from memory? ' • . ^ * 

The first rule is: divide and conquer. That is, , 
you divide the question Anto^sxab-questions and try to^^ 
answer these first. The sub-questions ^e not separate 
parts of the original questibn, but rather, they &re 
questions related to the organization of the material 
and to the placement of the target informatiori in that 
organization* Since different people] may have somewhat 
.<?ifferent organizations fpr the same body of material, 
the questions may only make sense to the person who is 
attempting recaJLl* Nevertheless , there are some general 
principles that can be identified* ' ■ \ " 

* , . • ' ' •* 

For example, if you are attempting to recall the \ 
time of a historical eA^ent, you xnight try to think what 
<ither events are associated wxth it in tim<^v You mighl? 
think what events logically must have come just before 
it, or just after it/ If you identified events of that 
sort, they might help you fix the time of the target 
event ♦ * * 

■ . ■ ' \ - . V'. • . . - 

More generally ^ the first sub-question might be: 
Wh^i't do I know .about things related to the target 
information r especially about things having some logical 
relationship? Once those things have been identified, 
you would have to firxd specific questions for yourself, 
always trying to choose questions such that, if you 
knew tlheir answers, you would be closer to , having the 
target information. 

In summary, here, is an outline of the steps that 
you should go through in using organization as a 
retrieval method: ' 

(1) Try t6 think of other information which is ^ 
logically 'or incidentally connected to the target. 

(2) On the basis of how much connected information 
you can think of , and j^our general feelings about wHeth 
you know the target material, make a decision as to ' 
whether to attempt retrieval or not. 
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-J (3) If you are going to attempt retrieval', use 
the connected information to form sub-quest\ons which 
^eem reasonable t'o yovj. \ / 

(4) As you Answer sojne o-E the sub-questions; "use 
this • informationv ^if necessary, to. develop new sub- 
questions. . » , 4 

. . (5) Continue the above step until you« feither find , 
the information or 'feel that you are running out. of new^ 
leads, in which case it may be«.ti,me'to stop.,' ' ' •, s 

- ;• ' ' ■ ' •■ , ■ ^ ' \ 

(6) Some people find that after a vigorous effort- 
to retrieve a piece of information, it is useful to go 
on to something else and return to.the effort .later; . ' 
In a test situation this would mean ^working on a question- 
for awhile, going on to other questions, and then coming 
back to the original question and^ trying again. Sometimes 
in answering questions cues will be remembered that will 
help in answering other questions. 
» . 

To give you experience in retrieving difficult 
material, we are going to give you. a few questions and 
let you try the technique. On the first page of your _ 
handout you will find a question at the top. The fir^t 
question relates to material presented in an earlier^ 
phase of this training program while the remaining 
questions are over n6ws items. When »I tell you to start, 
please turn the hacndout over, examine- the question, arid 
try to recall the answer. If you don't know the answer 
immediately, follow the procedure we have just gone 
over. Think of related information, use that to construct 
sub-questions, then writ?e the sub-questions down in the " 
blank space below the -main question. After that, try 
to write down the answers to the sub -questions ..and 
continue until you remember the target material or feel 
'that you have gone as far as you can. 

When you have finished with tl^e first question, 
turri to the next page and you will see the sub-questions 
and answers that one person thought of .when he was- trying 
to answer the question.- Of course ,' that, person's proce- 
dure will be different from yours , but by studying his 
responses you will better understand how retrieval is 
aided by incidental and organizational cues. 

' ' . 26 
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• After you have studied the responses on the second 
pager go on to the .third page and so on. When you reach 
the page .entitled "Further Information dn Retrieval" 
please stop and go b^ck oyer your work on the questions. 
In particular' you should read the descriptions of one 
person's attempts at retrieval very carefufly. In fact, 
it might be good if you tried to determine 'When, the 
person was using organizational cues an^ when he was 
using incidental, cues. ''You will be giv^n 25* minutes to 
go through the four questions and responses contained 
in this booklet.. 



Any ' Questions I 
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Question : Based on the article- you read during the 
firsit training exercise/ what important function doe« ^ 
fighting between members of the same species serve? 
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Question ; What important function does fighting between 
members of, the same species serve? 

Person's Thoughts During Retrieval: 

^ Oh, I remember reading something about that... 
Let's, see., .what is useful about fighting? Wfell, what 
have I just "read? A lizard wins a f ight if he can 
withstand being bitten. . . Before the lizard was the 
... iguana. i just remember a description of the fight. 
Well, what did I read befor.e that? It seems | like I was 
real distracted by people out in the hallwayj-this was 
about mid-way in the passage. I remember' the author 
was describing the ceremonial aspects .of fighti^ngi 
Right! And the instructor left the room abotit the time 
I W4S reading about submissive postures. Let's see. I 
know that was at the bottom, of the second page because 
I really had trouble evaluating my understanding of that , ; 
paragraph . OK . Let ' s see . . . the importande 6f the cere- 
monial aspects of fighting was rieally stressed. Even on 
the first page. I remember reading that if a fight, 
were to end in death, it would entail obviou^ disadvantages 
for the species. 'The ceremonial aspects evolved because 
aggressive behavior served such an important function. 
OK now— what was it 1 It, had to be at the fipt of the 
■ passage. Let's see. The instructor had jusjb fiiSLshed 
telling us what to do.. I began to read the first 
paragraph and kept getting distracted by the instructor. 
I kept re-reading, tl^e first few sentences fot binders tanding. 
I was surprised to read -that fighting ^as sd unlLversal. 
Wolves, dqgs, Man, The author explained thej reason— 
.members of the ^ame spe.cies occupy the saiiie niche in the 
environment. They compete for the same teri-itory, food, 
and mates. Right 1 I rememljer nowl Fighti?ig J)revents 
crowding around limited resourced by spacing out the 
animals. 




Question t Whefn did the Cuban missile crisis occur? 
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Questioh s Wh^ did th^ Cuban jnissile crisis occur? 

JPerson's Thpughta bur inW Retrieval : ^ 

wWlir the* first thiri^ 1 renieitODer was that-- well, 
Kennedi^ handled it, and that would have been during his 
administrations And. • •hfe wits elected in 1960, so 
that's the ^ar liest date. \ The' nex^ question isr— well, 
when was he assassinated? That* 11 catch it in "time, I 
remember that he was assassinated in November. . .November . 
22, but what year? 1 eouldn't remember that exactly. 
Urn*. .1 knew-—! thought bai?k to. What was I doing then? 
and I was in my office at Sadler Hal ly. but that doesn't 
clearly pick a year, because thafe's where I'd be most 
any November r I suppose ,. around then. Then, I considered- 
all right, what years could it have been? '61' — obviously 
not, because he was in office more than one year. /62, 
'63, '64, couldn't have been after '64> Well let's see 
then^ I figure '64 would be an election year and if he 
was assassinated in Noveniber he would already have been . 
re-elected but I don't remeitd^er there being a campaign. 
As a matter of fact .after thinking a minute I remeitiber 
Jthat in * '64 G&ldwater and Johriaon were: campaigning in 
the election , so* Kennedy must ha^i^e been assassinated 
beft^re then* That seems to make it almost certainly ^ 
1963, sirwe Kenned/ did seem to have been in ptfice a ' 
fairly long time, qertainly 3 years seems more likely 
than 2. If that was the case, then when would the missile 
crisis have happened? Certainly in one of those three 
years. It seems to me that the missile drisis happened 
in a Fall, also, sometime in the Fall of one of those . 
years, and the question would 'iDe which one. It didn't 
Seem likely, it didn't seem that the assassi^^ation was 
that closely associated with the missile crisis. I 
should have thought there would have been a lot more 
ruckus §bout it if the two things l^ad occurred in the 
same year J or at least in the ^ame few-month period. So, 
when else? 1962 seems like a pretty likely year, and 
Qome to think of it, 1962 would have been a. . .a congres- 
sional elciction year, and now that I think of that I 
remember that there was a good d,eal of controversy 

■ . " . ■ '. ' ■ ' 
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about/ the missile crisis. Some senator W represen-. 
tative claiming that missiles were being placed before 
the President actually took actioBi and there was a 
good deal of ruckus about that, and then I remember 
that as a matter of fact some people accused Kennedy 
of scheduling a missile crisis so it would influence 
an election. Now with that I know for sure, almost 
sure, that it has to be 1962 because that's the only 
election that' could have been involved, and that would 
put it in the Fall of , 1^62 before the first of November, 
I guess, some'time ill October — late September or October 
if it was going to be — if he was going to Jbe accused of 
scheduling it to influence the election.- So that's the 
time Ii<|E)ick, 
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Question; What played in the SuperBowl in 1972 
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Question: What teains played in the SuperBowl in 1972? 

Pei^son'g^ iPhouqhts Dtirin^ Retrieval t : ■. 

lit «"s' see. . . this is t97i./ Who pl^ed in^ 
Bowl this year? Well , I remeniber ,the itLami Dolphins 
won it, and the Dbiphi,ns hfive played W it before. In 
fact they won it two years in a row so that would be - 
•73. But I remember they played in it before that. 
They played in it three years in a row but didn\' t win- 
the first time. That WoulcL be '72. The Miami Dolphins 
was one of the teams and they lost. Now who beat them 
in the SuperBowl in ' 72? It seemS to me that Washington 
was doing very well around then and so were the Dallas 
Cowboys, buli I know the Dallas Cowboys won a SuperBowl 
somewhere around then. I'll bet the Dallas Cowboys 
was the other team and €he winner. 
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Question: Wheii did tlie "Kent 'State' Massacre'* occurT 
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.Question:: When did the "Kent State Massacre" occur? 
" ^ Person's Thoughts During Retrieval t 

Let's see, I remeniber that John Mitcheli was 
somehow invbived in the investigation, so he \Srould 
have been Attorney-General and this would have been 
•Ln the Nixon Administration . It wad- the outgrowth 
of student riot, so there must have been something 
that had recently happened. to trigger the riot. ± 
have the vague impression that it was -in the Spring 
around 'Easter time, and maybe the school closed down 

. / right after the shooting until the end of the Easter 
vacation. Mitchell stopped being Atten^-General in 
•72, but I think that was in the spring when he was 
getting ready to run Nixon's '72 campaign an# there 
probably isn't enough time in that period for him to 
involve himself in the Kent State business ^ Besides, 
the investigation that he was involved in must have 
lasted for some months after the incident. Of course 
that spring was when the bombing of North Viet Nam 
started, but somehow I don't recall any substantial 
Student reaction to that. The activity must have 
been in reaction to something involving Viet "Nam, 
. however, the only other major thing I can think pf 
was Nixon sending troops into Cambodia.' I'l\ bet 
that's what it was. When would that have happened: 

'° • Not '$9, certainly. I think it ^s narrowed down to 
Spring 1970 or Spring 1971. That incursion was 
supposedly getting things ready^ for the South Viet- 
namese to take over- inore of their own defenses, so 
it would seem more likely that it wks ' 70. I think . 
I'll opt for that; ^^pring around Easter time, 1970* 
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Further lofO|rmation on Retrieval 

Even if you did not recall i^e correct answers 
.to the questions you have been .forking on^ you 
probably noticed that you came fairly close, narrowing 
the answer down to a few alternatives • In many cases " 
(such as in multiple-choice and essay exams) , narrowing 
down the possible alternatives may be enough to give 
you a good chance at a correct answer. Later on in * 
the training program we will be giving you material 
to read and questions over the material. In answering 
these quiestions we would like you to use the retrieval 
methods we have been working on The more practice 
you have on retrieval the better you will be able to 
use it in your courses. " ^ 

You will no doxibt have gathered from the retrieval 
exercises that the key to retrieval of material is in 
the connections, incidental and organizational, that 
get associated with it during learning. And you have 
probably jumped ahead of us to the realization that 

, the best thing you can do about getting material out 
of memory is to see that the necessary cues or connec- 
tions are associated with it when it goes in. This 
involves, of course, noticing and remembering the 
incidental and organizational connections that are 

'l^ already present. However, to even further improve your 
chance for remembering the material, you need to create 
•other incidental and organizationar connections . 

One of the best ways "to add organizational connec- 
tions is to put the material you have just studied into 
a form that you can easily understand. This may . 
involve re-wording the material, picturing it in ypur ' 
mind, or asking and answering important questions about 
, the materJLal. With all of these approaches you end 
\ up organizing the material in a way that fotces it to 
' fit in with things that you already know, thus you 
have moire organizational connections to call on when 
you are ready to retrieve. ^ 
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; Incidental connections can bp produced while youjire 
re-organizing the material. One way this can be done 
is' creating bizajrre, novel, or unusual additions 
to the material. For example, if you are studying 
the differences between solids, liquids i ^nd gases, ♦ 
you could imagine the molecules as tiny people dancing 
aro^mdsat different speeds: standing almost still in 
the solids, waltzing in the liquids^ and boogying in 
the gases. Or, if you are studying an historical 
event, you might imagine your friends or relatives 
as taking on the roles of the people involved .in the 
events. Thus George Washington takes on the charac- 
teristics of your Uncle Frank and Betsey Ross becomes . 
Ethel, the weird lady that lives down your street. 

Although the above ^examples are a little faiJ - 
fetched they illustrate a technique v^hich has been 
shown by experiments to be very effective in aiding 
the recall of material. The more bizarre, unique, or 
weird the irfcidental connections . are , the better they 
work during retrieval. In the next portidh of the 
training program we are going to give you practice on 
i^rming additi6nal organizational and incidental 
connections to course-like material. If you work hard 
at these exercises and use the techniques in /your 
courses you should find the effectiveness of your 
.studying greatly improved. 
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• USING PARAPHRASING ' 
(FOR IMPROVING COMPREHENSION AND RETENTION) 



Please insert blaiik pages at appropriate places 
prior to using this section , ., 



Estimated Time for 
Included Materials 
is 1S5 Minutes. 
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Introduction to the Paraphrase Connection Technique 

In this part of the program we. will be teaching 
you a connection technique th^ will help you form 
effective organizational and incidental connections or 
cues. You will remember from the previous session that 
if you don't remember something right away^ the key 
to finding it in your memory is to find connections to 
it from things that you do remember. In the previous 
session ^ you were using connections or cues that just 
happened to be formed* .but now we will work with a 
technique ^hat develops the connections so that they 
wiir be there when you need them. 

\ We have reviewed a large number of connection 

techniques arid chosen three powerful ones.foi: our 
training program. We believe that all of these . 
techniques are about equally good/ and if we had time 
we would teach all three to evear^one. We don't 
have the time and staff to do that, however, and we 
think you will profit more by thorough training on one 
technique than you would by a smattering of all three. 
The paraphrase. technique we will study in t;^is groqp is 
a little. different from the' techniques being studied 
by other groups. Your instructor has been specifically 
* trained to assist in learning this technique, and, 
'by working with a small group he will be better able 
to give you 'individual attention. 

Of course, since you are in college, you have 
done a lot of studying, and have quite a bit of ex- 
perience in trying to remember material at the time 
of a test. Of course, you may JEeel that you know the 
material well and do in fact perform weir on exams; 
but maybe you aren't completely satisfied with the 
results, either because, you don't remember all 'that 
you need to or because your studying takes too long. 
Actually, people aren't taught how to study in the 
same way that they are taught to add or subtract or do 
long division. They are just expected to pick it up 
as they go along. Our investigations have shown that 
students most commonly use just two study methods: 
note- taking and underlining. These are perfectly 
good study methods but they are not complete. They 
are simply methods to collect '^and record material that 
needs to be remembered. 

. # 

' 42 



ERLC 



' Cj0047 



« You have probably ha<i the experience of reading 
a chapter in a book and remembering practically nothing 
of what you readi. This occurs because fixing something 
in your meiftory is an active process. You have to do 
something with the material in order to fix it in 
memory t ,And,*as matter of fact/ you now know that what 
• you have to do with the material is establish additional 
< connections or cues which will let you find it when you 
need it. It is this part of the process that is 
usually left out in note^taking and under-lining* 
People spend a lot of effort in reviewing "underlined" 
or "note" material hx^t they often merely read it ^ a 
method which only refreshes the connections or cues 
which were established in the first reading. Xt 
doesn't *give any opportunity to'build new connections* 

" >in paraphrase training you read material and after 
every paragraph or so , you form a paraphrase or 
summary of the material that you have read. This 
requires active processing because in order to form/ 
the paraphrase you have to select the important ideas 
presented and' determine how these ideas are related to, 
each other* Furthermore the forming of a paraphrase 
produces new memory coimections in addition to those 
normally developed during "straight" reiading*^ The yi 
more bizarre r novels or unique you make the paraphrase 
the more effective the incidental connections will be 
for retrieval. ^ 

( Paraphrasing is a very efficient way of remem^iering 
material because it is a way pf putting the ideas pre- 
sented in your own words. Research has shown that 
students remember ideas stated in their own words far 
better than ideas stated by* another person. So when you 
need to remember the material / you simply call up your 
novel paraphrase to find the information. 

Those of us who -have been working with this 
material and preparing it for your training session 
have been using the paraphrase connection technique for 
- some time. We have found that it really is helpful in 
studying, but we are not promising that it is an easy, » 
no**work solution to learning academic material. Like 
any other skifll you might find useful, the paraphrase 
technique is difficult to use when you first start. 
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It seems so much faster just to read straigl^t through 
a" passage without stopping ^ and of course it is faster , 
but speed doesn't pay of f if you can't remember what 
you have read. As you practice the paraphrasing 
technique it will get easier and more automatic, in 
the long run r- if you do practice the technique, you 
will be able to make substantially more efficient use 
of your study, time. ' ^ 

Let's put it this way, learning to study is very 
much like learning a new sport* The key to Success is 
hard work on the fundamental "skills. Some ox you may 
start getting bored and tired as you go- through the 
connection training exercises* However, you should 
remember that working hard during this program will 
save you time and effort in studying for your courses. 
Since you are going to be here anyway you may as well 
give it your best shot. 
• ♦ . 

If there aren't any questions we are now ready to 
start with the first part of your Paraphrase Connection 
•technique Training. . 
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The Relationship Between the Passage 
and the Paraphrase 



We are going to start by giving you experience 
with paraphrases that are not particularly bizarre or 
unique^ These paraphrases do ^ however , provide an 
alternate, way of viewing the main ideas presented in 
the passage and, consequently, should help you 
understand and remember the material,'* Later in the 
program we will give you experience in making material 
even more memorable through the creation of unusual ^ 
paraphrases^. 

For the present you will be given five paragraphs* 
Underneath each paragraph is a paraphrase that we have 
especially gonstructed to help in remembering the 
material presented in the paragraph* Parts of the 
paraphrase have been circled and numbered. You are 
to circle and numbe^ the parts of the paraphrase • You 
will then turn the page and see if your circling and \ 
numbering^ of the paragraph corresponds to ours. By 
doing ^this you can see what we thought the main ideas 
of the paragraph were, and you can also see what we mean 
by a relevant paraphrase* . 

You will have four (4) minutes to go through the 
five paragraphs. When you reach the next set of 
instructions, please stop. 





ERIC 



00050/ 05^ 



Since trout often live in clear Xakes and stream^^ 
care must be taken to remain una cett* The beat fishermen 
often crawl on their belliea to the edge of the streams 
or cast from behind a screen of bushes* / 



Paraphrase : 



tn/ oir|ter to not be seen Tyy /Tro ut living In clea^ 



vaterj) the ^ best fishermen either crawl to the edge of ) 
/^^ f^a^t^ froifi hehind hushfes^l^^^^^ ^ 



stream/or 
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Since (tXQ.ut often live in clear lakes and streams) 
care must be taken to remain unseen. The bes't/ f isher^^^^^ 
^en often crawl on their belliegl ^to the edge of the 
streams orfcast from behind a screen of bushes^J^) 



Paraphrase 



In order to not be seen by/ tro ut living in«cleai 
T ^exj ^ ^the^^st fishermen either crawl to th^ edge 
streamjor (cast from behind bushesTVC^ 
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The most hopeful tflgn for the future is the attempt 
hy the rehelllotis Young to reject our social values* 

■ u/ . . ■ ■ ' ... •■ , • 

Xheir protests indicate that manfciud is becoming disturbed 

■ , * ■ '. . . ' - '. • . ■ '» 

by increasing dehutnanization and so i^ay act An time to 

reverse the trend* Despite so many intellectual and 

ethical setbacks, despite so much evidence that human 

values are being spoiled or cheapened^ despite the massive 

destruction of beauty ^nd of natural resources, as 

long as there are rebels in our midst, there is reason 

to hope that our society can be saved. 



Paraphrase ; ^ ^ 

^eye is still hope for our society tirhile there ar^T® 



^oung rebels in our mid^^ destruction of) H^ 

Qur natural resources^ /tW cheapening of our human values , ^ 
and (the dehumanigation of matQ 




49 

00054?;: 

* - . ■ ' 




/^"'^he most hopfefui sign for .the future is the attempt by t*hc 
rebellious young to jrejeciT our social values. Their protests 
.indicate th9t mankind is l>e,c6n.ing disturbed -by increasing^ 
d ehumanlzaticm pnd so may act in ti^; to revers-e the trend. 
Despite so many InteUectual and ethical setbacks, despite . , 
• so lauch evidence that human_ values ate belng^oiled c.r cheapened, 
despite the /^^ive d^strac^ijtt%f_b^l^^^ 

jesourceSj^ rl^irgTs ttfre are'';tbilsXn~ourmldst ;"t^^ 
^ ^r^asoi n^t o^^e that our society can be sav&d. 

Paraphrase ; ■ - • - 

there is still hope tor^^mir>o^^^ ' 
/iodng rebels in our midst ^O^eSHng^t^^ 




the MehumanifStftipn of man 





50 - 



,Aff illative drive Is the urge or need tpas^tf elate 

tti QtherT living beitigs in order to form goclal attachr* 

ments. The aasociatldns develotrid in a social context 

" vServe to support^ giiide, and protect the individuals / 

involved* ^Studies indioated thBt the need or urge for 

affiliation is especially inten&e when an Individ^ i^s 

undergoing an anxiety-producing experience* There is also 

evidence that the' expression of< this drive differs greatly 

froitt individual to'' individual, with a large pgrtlon of' 

:y: this difference dependent ott early iRXper The ^ 

aff Illative drive serves as a defense mechanism to 

• ■■ . .' ■* ' 

protect individual^, through the principle of "s^tr^ngth 

in numbers*** 



Paya:phrase ; 




The aff illative drive is the urge or need t^ 



I 



associate with othersi ff or support, guidancev andi 
[protection/^ JThis drive, yhl0h varies from Indlvldua 
indlvldttal^J jls especidklly strong when a persoa )**{5^ 
s experiencing anxiety^ 
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Affiliative* drive is the urge or need to associafce 



associations . developed in a social context serve .to support j 



guide, an.d protect the individuals involved . / Studies indicated 



thatJpthT^ ^^Ji^' 
^he n an individual is undergoing an anxiety-producing temper ience^^ 
There, is also evidence tha t th*e eipression of /this drive differs"^/^ 



'^greatly from in dividual to individuaJ ^ vftlP"S^far ge portion of 
this difference dependent on early experience. The affiliativa 
drive serves as a defense mechanism to •protect individualis through 
, the principle of "strength in numbers." . 
Paraphrase ; " • ♦ > 




The affi4.iatlve drive is the utge or need to associatie with 



or support, guidance, and protfectiouV^ ^"^lil'^ Jr^fye >^ 



-^[|varl^e8^ 

C « person is experienfclng anxiety » . . - — " ] ' 
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Cancer is still an unsolved problem* Its incidence 
has Increased in proportion to the agin^ of the popula- 
tion* Although many early cases can be cured through 
surgical, opeyp^tions , X-ray , and radium^ yet a large-scale 
attack is impossible unless its cause ;and pathogenesis 
are known* Biochemistry may solve this problem also, 
unless we are faced with a biological principle that 
Still escape^ us. It is extremely difficult to understand 
the biology^ of the cancer cell because it reacts differently 

from all other cells* Im a differentiated organism the 

* * 

celis form a social comittunlty* They aire specialized and 

b • - ' ^ 

cooperate in a perfect way. The canjaer cell is asocial. 
It goes its own way, has its own metabolis^, thrives at 
.the expense of the organism like a parasite, destroys it 
and in so doing destroys i^tself. This is agai,nst aJ^l 
rules and therefore is difficult to conceive"? 

4 

a; 

Paraphrase : o - * 

Even thoughfsome early cases of cand,er can be | cured^ ^ 

' . T""""^ ' • ^ • 

rthrough surgery. X-ray, and radium)^ a large-scale attack 

II ' ' ' * 

is not yet possible T^ecause it is ext^remely diffifcult to 

understand the biology of the cancer cell^^^Unlike cells 



^n a 'differentiated organism which form ia socidT comraunity, 
specializing and cooperating perfectly., the cancer cell 



asocialiand breaks all the rules. fThe cancer cell goes its 



own way, has* its own metabolism, ia parasitic and destroys 
[Oth the organism and itself. 

0O0S8 



• ft ^ . 

».'•.', • • ■ 

Canocr is still an unsolved problem. Its incidence has increased 

. ' * f • • , ' ' 

i n proportion to the aging of the population. Althonghyoany early 

;^^asc5 can be cured through surgical operations, X-ray, and radium, ^ 

. yet, a large-sdalc attack ip impossible unless its .cause and patho- 

genesis are known, Biochemistry may solve this problem also, unless 

we are faced with a biological principle that still escapes us. It 

is extremely difficult to understand the biology of the cancer cell 2."* 

■ . . . . ^ ^..^.^^ '.<^ 

i because it reacts differently from all other cells, ^/in a differen- 

. I, — - ^. y 

/tiated organism the cells form a social community. They are special-ry ^ 
\ized a*^nd cooperate in a perfect way. The cancer cell is asocial. 

it goes.itsown way,^has its own metabolism, thrives^t th"e^"expense "^n^ 
of the organism like a pjarasite, destroys it at^d in so \doing destroys ^ 
^itself .y This is against all rules and therefore is diffTcult to ' 
conceive. . 



Paraphrase : ^^-^ 
Even thougly'^s^me early cases of cancer can be cured th r o u ghV^^'L^ 



'surgery. X-ray and radium^ a large-scale attack is not yet possible 
because it is extremely difficult to understand the biolojgy of the v 



cancer cell./ Unlike cells in a differentiated organism which form 




a social community , specialigin g^and cpo'perating perf ectly^ ^Jthe - , 
cancer cell is asocial-and breaks all the rules. y^ThC cancer cell goe^jVT^ 



its own way, has its own metabolising is parasitic and destroys botji 



the organism and Itself. y . ^ )^ 
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Psycholagista as well as parents have observed that 
order of bipth in a family often affects the personality- 
of .the develpping child. There is no biological factor 
at work; the effects depend on the relations of children 
with parents and siblings. The first-born usually gets 
more attention (often mbr^e anxious over-pratpctioifiL> than 
later children and is likely to be more oriented/to adults 
than to children. For a time he has the status/of only 
Child and may be upset by the birth of a rival/; The 
youngest child may be pampered because he or she is the 
baby of the family. Second or middle childryfen may feel 
Ifeft out,, as having the status of neither eadest nor 
"baby*" On the cither hand, they may have warmer relation 
With the mother than a first-b.^rn because/ the mother is 
less anxious and tense. ObYi4>usly, the Barents ' behavior 
toward their children "can make the birth-dv^er problem 



anything* from mindr to traumatic. 



/ 



Paraphrase ; ' ■ j 

■• ■ ■ / ■ 

' Depending on the parents' beha^or, birth order may 

strongly affect the personality of the child.^/lFir8^D *^*Vii^ 

ire more adult oriented. 



borns usually get »more attention 



^nd ar<pr likely to be upset by th^i^ birth of a riva 




^oungeat child may be pamperejj ^ndy 

(SX^i ^eef- left out^ /^ However , these /later borns may have a 

/ 

warmer relationship with theii? mother than a first born. 

■ 55 / . . ^ 
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P»ychologl»ta as well as parents have observed that 
order of birth In a family often affects the personality 
of the developing child. \There is no biological factor 
at work; the effects depend, ott the relations of children 



with parents arid siblings^ mie first-born usually gets 




,lat 



re attention (often more anxious over-protection) than 
qhildr 




'and is likely to be more oriented to adults 



than to children, fvox a time he has the sta 
<^j^d and may be upset by the hirth of a rival 



oungest child may be pampered because he 





^by of the familyjj^ econd ox middle children may ^^^^^^{^ 
left ottt» as having the status of neither eldest novy 



On the other hand, they may have a warmer relation 
with the mother than a first-born because the mother is 
less anxious and tense* Obviously, the parents* behavior 
toward thjeir children can make the birth-order problem 
anything from minor to traumatic. ^ 

Paraphrase' : 

Depending on the parents' behavior, birth order 
may strongly affect the personality of the chiliK/ Firsj 



(Vorns^>U8Ually get more attention^ are more adult oriented, 
are likely to be upset by the birth of a rival^^^^The ) 

<middle children may>^ 




boms may have a 
warmer relationship with their mother than a first born. 
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Step~bv-Step Construction of Paraphrases 

J^e-^ill now give you three paragraphs, two of which 
you have \already seen in the first "section, and we 
will show you, in a step-by-step fashion, how the 
paraphrases have been constructed. You will notice 
that in formulatiffg a paraphrase we first chobs^th4 
roam idea of the ^paragraph and then add the specffic 
facts that have been presented. The underlining 
indicates which portion of the paragraph has iseen in- 
cluded in a particular version of the paraphrase.- in 
thxs part of the pre-training you are to closely observe 
how these paraphrases were constructed because in the 
next series of exfercises you will be asked to construct 
your own, ■ ' - 

• ■ • •" ■ ' . ■ • • ■ ■ 

You will have three (3) minutes to go through 
the three paragraphs. When you reach • the next set of 
xnstructions please stop.. . ^ 
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Affiliative drive is the urge or need to asaocsLate 
with other living beings in order to form social attach- 
ments* The associations developed in a social context 
serve to support^ guide^ and protect the individuals 
involved* Studies Indicated that the need or uirge for 
affiliation is especially intense when an individual is 
undergoing an aaxie ty-producing ^experience* There^ is 
also evidence that the expression of this drive differs 
greatly from individual to individual, with a large 
portion of this difference dependent on early experience. 
The affiliative drive serves "as a defense mechanism to 
protect individuals 'through the the principle of "strength 
in numbers." \ 



Paraphrase ; 

The affiliative drive is the urge or need to asso- 
ciate with other... 



FIRST STAGE 
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Afflllatlve drive is the Urge or needf to associate 
with other llvinj^ beings'* in order to form social- attach- 
ments> The associations developed in a social context 
serve to support, guide, and protect the individuals 
involved. Studies indicated that the need or urge for 
affiliation is /especially intense when an individual 
ia undergoing an anxiety-producing experience. There 
is also evidence that the expression of thia^^'a^ve 
differs griaatly from Individual t o individu[al , with a 
large portion of this difference dependent \^n early 
experience. The afflllatlve drive serves as a defense 
mechanism to protect individuals through the principle 
of "strength in numbers." 



Paraphrase ; 

The afflllatlve drive is the urge or need to asso- 
ciate with others for support, guidance, and protectKon. 



SECOND STAGE 



L 
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Afflliatlve drive Is the urge or need to associate 
with other living beings in order to form so cial attach- 
ments. The assoclatldns developed in a social co ntext 
serve to support, guide, and protect the ind ividuals 
involved. Studies indicated that the need or urge for 
affiliation is especially intense when ^n individual is 
undergoing an anxie tv-produclniig expei:i.ence, there is 
also evidence that the expression of ^his drive differs 

* greatly from individual to individual ), with a large 

portion of this difference dependent on early experience. 
The affiliative drive serves as a defense mechanism to 

i protect individuals through the principle of "strength 

in numbers." 



Para phrase ; 

— — ( 

The affiliative drive is the urge or\need to asso- 
ciate with others for support, guidance, and protection. 
This drive,..., is especia-lly strong when a person is 
experiencing anxiety. 



THIRD STAGE 
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Af'filiatlve drive is the urge or need to associate 
with other living beings in order to f orn social attach- 
aents ^ The associations developed in a social con text 
serve to support, guide>> and protect the individuals 
involved. Studies indicated that ^the need or urge for 
affiliation is especially intense when an individual is 
undergoing^an anxie ty^producing experience^ . There is 
also evidence that the expression of this drive differs 
greatly from individual to individual ^ with a large 
portion of this difference dependent on early experlenfce. 
The affillative drive serves as a defense nechanism to 
protect individuals through the principle of "strength 
in nuabersv " , ^ 



i'araphrase : 

T'^if^ aff illative drive is the urge or need to asso- 
ciate with others for support, guidance, and protection. 
Thie drive, which varies from individual to individual, 
is especially strong when a parson is experiencing 
anxiety. • * 
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Canoer is stdlX cin unsolved problem^ . Its inci<3enc» has increased 
in proportion to the agijig of the population. Although many early 
cases can be cured through surgical operations;^ X ray ^ and radium, 
yet a laraescale attack is iirpossible unless its cause and pathogenesis 
are knoAmi, Biochendstry niay solve this problem also, iinless Vv/e are 
faced \yith a biological principle that still escapes, us, ItJLa 
extrenely difficult to understand the biology of the cancer cell ^ 
because it reacts diffei:ently from all other oelis^ In a ,dif feren *^ 
tiated orcyanism the cells form a social corrtnurdty> Ihev are specialged 
and cooperate in a perfect way. The canoer call is asocial^ It , ■ 
goes its own way, has its avn iretaboli^, thrives at the e3<pense of 
the organism like a parasite |, destroys it and in so doing destroys 
itself* ^ Ihis is against all rules and therefore is difficult to 
conceive'* ^ 

Par^ibrase; 

' •••it is extremely difficult to understand the biology of the 
canoer cell. Unlike cells in a differentiated organism which 
form a social ociyrnunityr specializing and cooperating, the cancer 
cell is asocial* «• 



• FIPST STAGE 
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Cancer i$ still an xlnsolved problem^ Its incici^nce has dlncreased 
in proportion to the aging of the populeition* Although niany early 
cases can be cured through surgical operations, X ray^; and radium, 
yet a largescale attacJc i^ iitpossible unless its cause and pathogenesis 
are kna.vn^ Biochendstry may s61^/e this probleju also, unless we are^ 
faoed \^th a biol^ical principle that still escapes us. It Is 
extreitiely difficult to uyrders tand the biology of the cancer cell 
because it reacts differently f roiu all Qt±ier cells. In a differ - 
entiated organism the cells form a social coimtunity. They are 
specialized and cooperate in a perfect: way. The cancer cell is 
asocial* It goes its om way^ has its a.vn iretabolign^ thrives at the 
expense ok the organisnt like a parasite , destra/s it and in -so doing 
destroys itself > Tbxs is against all rules and therefore is diffiealt 
to oonoeivet 



Paraphrase; 

^ ♦••it is extremely difficult jl^ xmdarstand the biology of the 
cander cell« Unlite cells in a diiferentiatid organism vftiich form 
a social oomnunity^ specializing and cooperating, the cancer cell 
is asocial and bresiks all ^tie rules, The cancer cell goes its 0m 
wsy, hto its own me^tabblismi, is parasitic, and destroys both the 
organism and itself, 

' . ^ ' ■ . • ■ . 
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Cancer is stall an unsolved, problem^ Its incidGno?. has ijicreased 
in propprtidxi to the aging of. the population «/ Although, trei^'' early 
cases can be ciared through surgical operations, X ray, and radiunT 
a largescale attadc is impossible unless its cause and pathoce r esis are 
known* Biochemistry it<ay solve this problem also, unless vve are faced 
vxth a biological principle tliat still es^ c apes us^ It is extreiiely 
dijlfic-ult to understand the biology of the canoer pell because it 
reacts differently from all oth^r tells ♦ . In a differentiated organism 
the cells form a social OQjrr:jnity» They are speoicdiged and cooperate 
in a perf ecj: v;ay« Tne canoer cell is asocial^ It goes its c^vn viav, 
has its a.m msitabolismy thrives at the e>acense.of the organism like a 
parasite^- destroys it and in so doing destroys itself, Urds is against 
all rules- and therefopa is' difficult to cnrscaive^ • . 



Paraphrase: 

■ / ■ 

JGven though some early cases^of cancer can be cured through 
surgery. X-ray and radixam/ a large-scale attack is not yet possible 
becafbse it, is extremely difficult to undejrstand the biology of the 
canoer cseli* UnliJce*' cells in a differentiate organism v^ucft form 
a sodial catinunity, specializing and ooqperating perfectly, the 
cancer' cell is asodLal and breaks all the rules. The canoer cell 
.goes its own way, has its avn metabolism, is parasitic and destroys 
both the organism and itself. 
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The earliest ^prsychlatry^ of vhich we have any 
knowledge was that practiced by stone age ca^ 
some half ^million years ago » For certain forms of 
mntal ^illness probably ^^t the patient 

complained of- severe headaches and developed _cQhvulsive 
attacks/ th<§ early medicine . 
by means of an operatiofe-dalled trpfahxhing in whicHTone ' 
area of the skull was chipped away In the form of a 
circle until the skull was chipped throu^^ ^ y ' ; 

opening called^ a trephine/ jpresumably per^ 
evil spirit which. was causing all the trouble to 
escape r and incidentaliy may have relieved a; certain V 
amount of pressure on the brain* In some cases tre*^ 
phined skulls of primitive mbri show healing around the 
opening r indicating that the individual survived the 
op^eration and lived for many years afterward. 

Paraphrase : * " . ' 

The ear liest '^psychiatry occurred * a ha^^f a 
million ye^rs ago when cayemeirsuf f ering from mental 
illness wrked by severe ^ ^^^^^ and convulsive 

attacks were given an operation called trephining^ • • 

FIRST STAGE 
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\ The earliest "psychiatry" of which ve h ave any 

knowledge was that practiced by stone ajge cave man some • 

half million -years ago> For certain forms of .mental 

^ illness probably those where the patient co mplained of 
severe headaches and developed convulsive a ttacks, the 
early medicine man treated the d isorder by means of an 
operation called trephining in which one area of the 
skull was chipped awav in the form of a cir cle until 
the skull was chipped through. This opening called a 
trephine, presumably permitted the evil spirit which 
was causing all the trouble to escape, and incid'entally 
may hav<e relieved \ certain amount of pressure on the • 

'brain. In some cases trephined skulls of primitive men 
sho.w healing around the opening, indicating that the 
individual survived the operation and lived for many years 
afterward. ' \ C-- 



jParaphtasdl ; 

^ Ihe earliest "psychiatry" occurred a half a million 
yearsu ago when cavemen^ suffering from mental illness 
marked by severe headaches and convulsive attacks were , 
given an operation called trephinin^g in which their 
skulls were chipped through in the form of a circle. 



SECOND STAGE 
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Jlhe earliest "psychiatry'^ of which we- have any 
knowledge was that , practiced by stone age cave man ^ 
some half million years ago* For certain forms of 
mental illness, probably those where the patient coTa "- 
plained of severe headaches and developed convulsive 
attacks, vthe early medicine ai»B treated the disorder 
by means of an operation called trephining in which one 
area of the skull was chipped away^ln the, form of a 
circle until the skull was chipped through* This 
owning, called a trephine, presumably permitted the evil 
spirit which was causing all the trouble to escape, and 
incidentally may have relieved a certain- amount of 
pressure on the brain. In ^ some » cases trephined skulls of 
^imitive men show healing around^the opening, indicating 
that the individual survived the kisgeratlon and .lived for 
many years afterward. 

( ■ ■ . . 

Paraphrase ; . 

The earliest "psychiatry" occurred a ^alf a million 
years ago when^ cavemen suffering from mental illness 
marked by severe headaches and convulsive attacks were 
given an operation called trephinicig in whi'ch their 
skulls were chipped thorough in the form of a circle. ' 
The opening in (he skull, c^ll^d a trephine, was 
believed to permit evil spirits to escape. Actually 
it may have relieved some of the pressure' on the brain. 



c 
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The earliest "psvchlatrv" of which we have any 
knowledge was that practiced by s^tone a^e cave man, some 
half million years ago. For certain forms of mental- 
Illness probably those where the patient complained of 
severe headaches and developed gbonvulslve. attacks , the 
early medicine man treated the disorder by means of an , 
operation called trephining in- which one area of the 
skull wag^ chipped away In the form of a circle until 
the skull was chipped through. This .opening called a 
trephine^ presumably permitted the evil spirit which was 
causing all the trouble to escape, and Incidentally may^ 
have relieved a certain amount of pressure on the braltt . 
In some cases trephined skulls of primitive men show 
heallnja^ around the opening^ Indicating that the Indivi- 
dual survived the operation and lived for matiy years V 
^ afterward. * 



Paraphrase : 

The earliest "psychiatry" occurred a half a million 
years ago when cavemen suffering from jaental Illness marked 
by severe beadach^s and convulsive attacks were given an 
operation called trephining In which their skulls wei;fii 
chipped through in ^Ke form of a circle. The opening In 
the skull, called a trephine » was believed to permit 
' evil 'spirits to escape^, Actually it may have relieved 
some of the pre&aure on ^the brain. Healed ^skulls of 
trephined persons have be^n found indicating that some 
patients survived the operation and lived many years 
afterwards. ^ . 
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Paraphrase Connections to Single Paragraphs 



Now that^you have had experience with some of our 
paraphrases w6 are going to give you a chance to 
.construct your own. On the first page of this exer- 
cise there is a paragraph with a blank space beneath it, 
You are to read the paragraph and in tht blank space 
wrxte the paraphrase thatj^Vou have formed. Then, when 
you are satisfied with yoCtr paraphrase turn both the 
page you are on -and the following blank page and you 
will find the same paragraph with a paraphrase that we 
have constructed. Our paraphrase is to give you an 
idea of how a paraphrase could have been formed., It 
may help if you were having a hard time thinJjing of a 
paraphrase that captured all the main ideas. But 
remember, the paraphrase we provide is just a 
suggestion. It is certainly not the only way .to form 
a paraphrase. in fact, in many cases your paraphrase 
will probably be much better than ours. 

Remember, the mo^e bizarre, unique, or unusual 
you can make your paraphrase the more memorable it will 
be. Our paraphrase was made in a stantiard fashion 
without an effort to create anything unusual, so your 
job is to make your paraphrase at least more unique 
than ours. ^ 

Are there any questiions ? 

You will now construct paraphrases ahd receive 
feedback on four paragraphs after which we will stop 
and see* if there are any questions. You will be given 
five (5) minutes to do these four exercises. Please' 
do not hurry; it is not necessary for you £0 complete 
all four. If you do finish early, please go back and 
check over your work. Do not go further Into the 
booklet. ' 
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The mountain ^Araposh arc poor people whose tiny 
villages cling to tliQ sides of barren irountains. 
Their gardens perch on hillsides^ difficult to fence 
off ftoiti the wiid pigs. 



Paraphrase: ' 

Arapesh have gardens on steep hillsides/ making 
it ^ard to fence the gardens off from the wild pigs. 



' . • "i 
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Americans and Spaniards at a bullfight provide a 
familiar example of how the same set of circumstances can 
be experienced differently. The American experiences 
the fear he would have if he v/ere in the ring; the 
Spaniard, vicariously^ the joy in the control the raatador 
exercises over the bull. 



Paraphrase ; * ' 

• ■ 

A bullfight can produce fear in an American and joy 
in a Spaniard/ thus showing that the same set of circumstances 
can be experienced differently. 
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Synesthesia is a regular linking of the perception 
of ^ certain sensation with images from another sensory 
loodalityi producing a subjective sensation of a sense other ^ 
than the one being stimulated. The no^t common form is 
•colored hearing" , (chromesthesia), where certain soun^ 
evoke images of colors/ 



Paraphrase ; 

Synesthesia occurs when the stimulation of one sense 
produces the subjective experience of another sense, ^s 
when sounds evoke images of colors. 
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to understand the behavtbr of an individual, the 
psychologist must have some understanding of the effect 
of the society in which the individual lives and was 
renred. Since so much of a person's behavior is deter- 
mined by his relation to his society, we can understand 
him as an individual only if we understand how his 
behavior fits the Expectations of his society and know 
whM ^his behavior ifs deviating from such expectations. 



Paraphrase; . 

Since soqifety plays a large part in determining 
what is expected of an individual it is necessary to 
understand an individual's relationship to , society in 
order to understand his behavior- 
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Further Instructions 

Q.K.l If there are no further questions you will 
now go through the next four paragraphs in the same 
way* Again you will be given five (5> minutes to do 
this^ If you finish early you may go back and check 
your work. Please remember that you do not need to 
hurry, * 
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By the process of ioni,zation, electrons tan be 
removed from the influence of the parent atom. These 
electron8» once remoired^ f rpm the atom, are capable pf 
moying through the material under the influence^ of ^ 
external forces • It ii by virtu*- of the movement of 
these electrons that electrical energy is transported 
from place to place. ' , * 



Paraphrase ; 

Electrical energy is transpdrted by external 
forces moving eTectrons which .have been removed from 
their parent atom by the process ;of ionization. 
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\. Emotional disorders are commoner in bedwettcrs 
(enuretics) than in nonbedwotters , but most children 
who are enuretic are psychiatrically -normal* The rela- 
tionship between emotional disturbance and enurGsis\ 
holds true at all ages and^is stronger for girl enuretics 
and for children who wet both at night and during the 
day. 



Paraphrase : ^ • ' 

Bedwetters, especially girls and day and nigtit s 
wetters,*are more likely to have enotional disturbanoes 
than nori-bedwetters even though most of them are psy- 
chiatrically normals 
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One dramatic . aspect of behavior modification 
is its ability to chaxirge a person's conduct without 
hdls awareness that a ch^ge is taking place. A case 
In point concerns a {psychologists and seventeen 
students. The students were told to reinforce any 
s-tatement made to them by friends and relatives 
that began with an expression of personal conviction: 
"I think," "I believe^" ''It seems to lne," or "I feel." 
They did this by smiling or paraphrasing the statement 
in an agreeable fashion* In every case, the friend . 
or relative increased the rate at which he stated 
personal' convictions. In no case were the friends or 
rela-tives aware that they were being conditioned. 
/ • ^' ' 

\ 



Paraphrase ; 

Behavior moidlTfi cation can be used to change a 
person's behavior without his awareness that a change 
is taking place. For example, members of .a psychology 
class, using smiling and agreement a& r^lnf orcers , were 
able to change the rate at which friends stated personal 
convictions such as "I believe." This was done without* 
the friends being aware that modification was occurring. 
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It has long been rec;ogn±2sed thatp the group can be 
an awesomely powerful^ force for changing individual 
behavior. The problem is that, up until .recently , group 
power h^s not been harnessed in the service of man. One 
possible reason for this scientific boycott is the widely 
held belief that' groups aat as a toxin to the human 
spirit, that their pow^r is most often used -to manipulate 
a person's actions in a manner antithetic^ to social 
values and personal dignity. The view of a group as a 
force for supporting antisocial ^acts is subscribed tp 
by many s cien tis ts and laymeii alike. Currently, for 
example, we are hearing* loiuch about the way teen-age 
groups (read "g'angs" ) force youth into drugs , qrime , 
and disrespect for their elders. 



Paraphrase ; 

Teejiage gangs forcing youths into drugs, crime 
and disrespect for their elders is an example of the 
way that both scientists and laymen view the destruc- 
tive force of a groiip. While i^t is ^^recognlzied that 
the group can be a powerful force for changing individual 
behavior, belief in its ^destructive nature has prohibited 
its use for the good of man until recently. 
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Instructions on Forming Memorable Paraphrases 

Up to thA& point we have been telling you to 
create bizarrdi, unusual, and unique paraphrases, but * 
we have not told you how.. In- this section of your 
training we will attempt to give you some ideas on * 
how to make your paraphrases mofe unusual 'and there- 
fore more memorable. We realize that so^ie of the things 
you are about to. encounter will appear gimmicky. You 
may wonder if learning by such techniques will merely 
clutter your mind with trivia. In fact^ you may ^ 
Wondeir if such learning is even "fair." 

Well, ^there are a. few points to be remembered. 
First, the paraphrase technique is not a ^bstitute 
for understanding the materikl; it is a wd|f of 
supplementing or enhancing your *in^ory. However, by 
using the technique/ eiSpecially in forming unusual 
paraphrases, you are forcing yourself to thorotighly 
understand the material even before the paraphrase is 
completed. Second, as pointed out in retrieval 
training , incidental cues or connections are often • 
used during recall. Actively forming unusual para- 
phrases merely markes you coftscious of some of, these 
connections while you are storing, the material. Third, 
creating bizarre paraphrases ^ can often make the learning 
of- otherwise dull material fun. In fact, because 
it is an active process and because^it is often yfun, 
the paraphrase connection technique" can dramatically 
increase your ability to concentrate. . 

Let's now get on with the main ^business of 
making your paraphrases more memorable. The following " 
are suggestions which can be. used individually or in 
combination to make a paraphrase more unique.^ 

(1) Personalize your paraphrase by naming 
characters after friends and relatives and by naming 
locations after places that are familiar to you. In 
fact, you can^even attempt to cast your friends and 
relatives into roles for which they would be' best' 
suited. For a passage on sleep, your la^y brother- 
in-law, Harold, would be perfect as the main character 
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(2) Maka the characters , objects and situations 
in your paraphrase as absurd as possible. For example^ ' 
give your jcharacters grotesque or unusual attributes: 
purple facets, mammoth ey^s^ long necks> strange : 
clothes, -weird hairstyles, etc. If possible, the / 
strange attributes should relate to ideas presented ^ - 
in the passage* For a passage that deals with how 
humans hear, a person with giant qars flapping in the 
breeze would obviously be an appropriate character. 

(3) Use puns as a basis for forming paraphrases •* 
Puns involve finding an alternative and usually funny 
meaning for a word or set of words used in the jpassage. 
If the passage is about writing skills there may be 
a place in your paraphrase for a teacher encouraging 
his students by yelling "Write Onl " . 

(4) Substitute animal characters for human 
characters and vice versa. A mean old man may be . 
represented in your paraphrase by a gray-haired,^ 
bulldog with a cane./ A giraffe may be represented 
by.Kareem Abdul Jabbar. 

(5) Push your paraphrase into the ^ past or the 
^ future . If the passage is about divorce, describe 

cavemen and women in divorce courts arguing over cus-- 
tody of the cave. If tHe passaogxAis about schools 
^ describe spacemen floating in tlj^r desks being 
taught by a seven-headed professor. 

(6) Put famous 'Characters in your paraphr^e. 
If the passage .is about raising littj-e girls, a- 
miniature Raquel Welch might be a nice addition\to , 
your cast of characters. i 

(7) Use rhymes in your paraphrase. : 

It ' . ■ ■ 

"Roses are red, Violets ^are blue; 
I like electrons , Protons do tdo" might be ^ 

an absurd way tp remember some parts of a passage , on 
, atomic physics. 

"1 

(8) Add smell , feel , and taste to your para- 

^ phrases.. If the passage is about elephants, describing 
their smell would bring on a certain amount of 
authenticity. ) . . 

• 80 



(9) Other approaches,: Use four letter words , 
joke punch lines ^ and movie plots . 

Although there are many additional ways of making 
your paraphrase unusual r you have probably gotten the 
idea by now. The general approach is to' create a 
standard paraphrase and then add to it in order to 
make ij: unique and, therefore, more memorable. To 
give you a bit more familiarity with this procedure 
we would like you to look through the following 
material. In each ease there is a passage followed 
by two paraphrases increasing in uniqueness • Following 
the last paraphrase will be^ btief description of 
what we tried- to dp to make, this paraphrase unique. 
You will now have 4- minutes to go through three, of 
these passages an<i their associated paraphrases. 
Please observe these paraphrases closely for in* the 
^hext: exercise you will be asked to create your own 
unusual paraphrases. Please stop wh.en you get to the 
iiext set of instructions. 



Any Questions! 
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' • Some children can be described as "addicted" to 
school achievement. Academic failure x«>uld be percexved 
b5 them as catastrophic, so that they must continually 
strive for academic excellence in order to avoid the 
possibility of pain. 



Paraphrase : 

' some -children strive to make high grades in order 
to avoid the intense pain of failure. 



ft 
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Some children can be described as "addicted" to 
school achievement • Academic failure would be perceived 
by them as catastrophic, so thatfthey must continually 
strive for academic excellence in order to avoid the 
posi^ibility of pain . 



Paraphrase 

For some, the road to school success is lined with 
advertisements like the following: . ^ 

"Study all day, , 
Or you'll have to pay, 
In pain and heartac3he. 
All the way, 
BURMA SHAVEl" i 



A Slightly Mere Unique Connection 



<3 - 
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Development of the Second Connection 

The content of the paragraph was captured in a 
rhyme* The idea\,was from an old .;adve^tising gimmick 
for Burma Shave so wre included the company name to 
help us remember the material even better. 
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• Although many substances are croinpos^d of a single 
element, a far greater number of substances are 
composed of - a combination of different elements » 
Vflien two or more elements are chemically combined, 
they form COMPOUNDS. A common example of a compound 
would be a substance such as v/at^r^ which is composed 
of the element hydrogen and the element oxygen. As 
elemexcts such as hydrogen and oxygen are chemically 
combined to form a compound, they lose their individual 
identity. 



Paraphrase : ■ ' rt ^ ■ 

When elements are chejnically combined they lose 
their individual identity as elements and become 
Compounds. An example of tha,s is when hydrogen and 
oxygen combine to form the compound water. 



\ 
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* Although many subsi:ances are composed of a single 
element/ a far greater niunber of substances are 
composed of a combination of different elemis^nts. 
When two or more elements are chemically combined, 
they form COMPOUNDS • A common example of a compound 
^woUld be a substance such as vzater, which ''is composed 
of tiihe element hydrogen and the element oxygen. As elements 
suchvas hydrogen and oxygen are chemically combined to 
form a compound, they lose their individual identity. 

Paraphrase t 

As an example let's take an elementary case from 
the files of the C*I*A. (Chemical Investigators of Atoms). 
Although he couldn't see them, Sherlock Holmes concluded 
that Harry ITydrogen and Orville Oxygen were living in a 
beaker of water. Apparently they compounded their problems 
by getting together and dropping out of sight. 



Slightly More Unusual Connection 
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Further Instructions 

O.K. i If there are no further questions you will 
now go through the next four paragraphs in the same , 
way. Again you will be given five (5) minutes to do 
^ this. If you finish early you may go back and check 
your work. Please remember that you do^ not need to 
hurry. ? 
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Psychologists as well as parents have observed that order of 
bitth in a family often affects the personality of the developing 
cSS. "TLrfis^no biological factor at vork; the effects deperid 
on the relations of tlie children with parents and siblings. The 
firS-bo?n usually gets more attention (often more anxious over- 
pSecSon) tLn later children and is ^i^ely to be more oriented 
to adults than to children. For a time he has the status of only 
Jhild and may be upset by the birth of ^ ^^^^^ ' ^"JSf ^L,., ^ ^ 

child may be pampered because ho or she is the baby of the family. 
Second ol middle children may feel left P"t, as having the status 
of neither eldest nor "baby." On the other hand, th6y may have a 
SarSei'5eL?ionrwiS the Lther than a fi"t-born because the mother 
is less anxious and tense. Obviously, the Parents' behaVior 
toward their children can make the birth-order problem anything 
from minor .to traumatic. 

Paraphrase ; 

Depending on the parents' -behavior, birth order may strongly . 
affect the personality of the child, ^^"t ^^^^^^^^^i^^ ' 
more attention, -are more adult oriented, and are likely to be 
^set by Se birth of a rival. -The youngest child may be pampered 
aSd middle children may feel left out. However, these later borns 
my have a warmer relationship with their mother than a first born. 
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Psychologists as well a's parents have observed that otder of — ^ 
birth in a family often affects the personality of tlie developing 
child. There is no biological factor at work; the effects depend 
on the relations of the children with parents and siblings. The 
first-born usually gets more attention (of tenr more anxious over-- 
protection) than later children and is likely to be more oriented 
to adults than to children. For a time he has the status of only 
child and may be upset by the birth of a arival. The youngest child, 
may be pampered because he or she is the baby of the family. Second 
or middle children may feel left out, as having the status of 
neither eldifest nor "baby ^ On the other hand, they ijay have a 
warmer relation with the itPsther than a first-born because the mother 
is less anxious and tense. Obviously, the parents" behavior • \ 
toward their children can make the birth-order problem anything 
from minor to traumatic. 

Paraphrase ; " r 

Let's think/of birth order in the same way we might thiitk of 
ordering food i>n the "Family Pl&nning Restaurant." Our order 
might go like this: "Waitress, feoir my first course I would like 
a child that needs a lot of attfentioif and who is u^set by new- 
comers, follow that with one who feels left out, and for dessert 
I'll vtake one who is pampered ajnd spoiled." 



ft . 



A Slightly More Unusual Connection 
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Development of the Second Connection 

' This connection was made somewhat \inique by 
developing a fiun on the word order * In this casp 
birth order was bpnsidered to be analogous to a food 
order in a restaurant. The personalities of the 
children were reflected in the description of the 
three course meal. 
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Further Instructions on Memorable Paraphrases 

■ . , 'ft . . 

Now that you have had experience with some of our 

paraphrases we are going to give you a chance to 

construct your own. On the first pag6 of the next 

exercise will be a paragraph with a blank space beneath 

it/ You are to write an appropriate paraphrase beneath 

the paragraph. This paraphrase should be as unusual 

and lAemorable as you can make it. After you have 

finished*, with your paraphrase you can turn thel f)age 

and compare yours with ours. For the first few 

paragraphs we have continued to cons truct^^^o para- 

phrases for each paragraph: a standard paraphrase and 

a unique. paraphrase • Please examine both of these 

paraphrases in order to see how they were constructed. 

For most of the paragraphs we have created pdly a ^ 

standard paraphrase. On these paragraphs your job is 

to come up with a ^paraphrase that is more xinusual than 

oursw 

You w:^ll now be given 15 minutes to go through the 
paragraphs contained in the remainder of the booklet. 
If you f:^ish early, please go back and check your 
work. Remember/ you do hot have to finish all of the 
paVagraphj|. It^is better to do a few carefully than 
to l?yirry through a large number of them. 

" ■ ' 91 ■ , 
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The earliest "psychiatry" of which we have any knowledge 
was that practiced by stone age cave man some half ^nillion 
years ago. For certain forms of mental illness probably 
those where tlie patient complained of severe headaches and 
developed convulsive attacks, the early medicine man treated * 
the disorder by means of an operation called trephining in 
which one area of the skull was chipped away in the form of a 
circle until the skull was chipped through. This opening 
called a trephine, presumably permitted the evil spirit which ^ 
was causing all .the trouble to escape, and incidentally may 
have relieved a certain amount of pressure on the brain. In 
some cases trephi^^ed skulls of primitive men show healing 
around the opening, indicating that the individual survived 
the operation and lived for many years afterwatd. 

Paraphrase ; , ^ 

The earliest "psychiatry" occurred a half a million 
years ago when cavemen suffering from. mental illness marked 
by severe headaches and c6nvulsive attacks were given an 
operation called trephining in which their skuJLls we:^e 
chipped through in the form of a gircle. The opening ir 
the skull, called a trephine, was believed to perapit evil 
spirits to escape. Actually it may have relieved some of 
the pressure on the brain. Healed skulls of trephined 
persons have been found indicating that sQn\e patients 
survived the operation and lived many years afterwards. 
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The eai>liest •^psychiatry" Of which we have any knowledge 
was that practiced by stone age cav^ man some half million 
years ^ ago. For cert;ain foirms of mentai illness probably those 
where the patient complained of severe headaches and developed' 
convulsi^i'e attacks, the early medicine man treated the disoirder 
by means pf an operation called trephining in which one area 
of the skull was chipped away in the form of a circle until the 
skull was chipped through. . This opening called a trephine, , 
presuijiably permitted the evil spirit which was causing .all 
the trouble to escape, and ilncidentally may have relieved a 
certain amount: of pressure on the brain. In some cases 
trephined skulls of primitive jneft show healing around the 
opening, indicating that the individual survived the operation 
and lived for many years afterward. ' 

Paraphrase s 

Like modern day doctors, early psychiatrist were avid 
golfers. The' only difference is th^t' they, jjr^eticed their 
chip shots on their patients' heads and called it trephining. 
This particular i shot , which usually remo^fed a small divot, J 
was claimed to ^release' the evil spirits that were causing ^the 
headaches and convulsions . Skulls "^ve been found that indicate 
some patients survived and that attest to this ancient practice 
of skullduggery.. Doctors tbday think that trephining may 
have actually relieved some pressxire ori the brain. 



A Slighj^y More Unusual Oonnection 
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Since trout often live in clear laXes and streams care 
mt^st be taken -to remain unseen. The best fishermen often 
crawl on their bellies to the edge of th6 .stream or cast. * 
from behind a screen of' bushes. 

. .Paraphrase ; 

In order to not be seen by trout living in clear water, 
the best fishermen either crawl to the edge of J:he'^^ stream or 
cast from behinc^l bushes. 
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since trout 9ften live in clear lakes and streams, care 
must be taken to remain unseen, f Tlie best fishermen often 
crawl on their bellies 1?o the edge of the streams or cast 
*from behind a screeai of bushes* j 



Paraphrase: . ' 

' * •/ 

The best fishermen must be good bushwackers fand belly 

creeps to avoid being seen by trout in clear streams. 



A slightly More Unusual Connection 
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Gulls look remarkably alike. ^ Differences in appearance 
ainohg the large gulls of the genus Larus can be subtle: a 
slight variation in sifee or a change in the color of the wing 
tips or the eye and the smaai fleshy ring around the eye. , 
Observing differences of th^s kind, an ornithologists discrimi- 
nates among species of the genus. The gulls themselves, are 
equally discriminating. In some places Larus species that seem 
virtually indistii^guishable nest side by side, yet do' not 
interbreed. , • * / 



Paraphrase; / 

Even though gulls look .remarkable alike ornithologists 
discriminate between species by noting the slight, variations 
in size and the color of the wiri^ tip, eyes<, £md the small 
fleshy ring around the eye. Gulls are equally able to discri 
minate between species and even in areas where g^ulls of- different 
species nest side by side they never interbreed with each other. 
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Gulls look remarkable alike* Differences in appearance 
among the large ^ulls of the genus Larus can be subtle: a^ 
slight va/iation in size or a change in the color of tke wing . 
tips or the eye and the small fleshy ring around the eye. 
Observing differences of this kind, an ornithologist discri- 
minates among species of the. genusr. The gulls themselves, 
are equally discriminating. ^ Iff some places Larus species 
that seem virtually indistinguishable XK^st side by side, 'yet 
do not interbreed. 

Paraphrase ; ' ^ * ^ 

Ornithologists and gulls both practice gull discrimination 
In fact the following statement was made yesterday by George 
Gull: "Some of best friends have large fleshy pye rings and 
funny colored wing tips, but* I wouldn't wan,t my^sister to 
marry one. However, they can nest next door if they want." 



A Slightly More Unusual Connection 
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Tennis ball serving juachines have been refined .to 
the point where they can vary spin, speed and direction 
in enough , combinations to reduce willing learners ^o 
confusion or exhaustion. ^ * ^ 



' Paraphrase : > . 

• * 

New tennis ball laachines, can reduce learners to " 
confusion of exhaustion by varying spin, speed, and 
direction. • ' ' 
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, ^ Tennis ball serving machines have been refined to the 
point where they can vary spin, speed and direction xn^^npugh 
combinations to reduce willing learners to confusion or 
exhaustion 4 * ♦ 



Paraphrase : 

After playing with a tennis ball* serving machine, Bobby 
Riggs made th& following comment: "Wh^t spin, speed and, 
varied direc*tion — I'd ^ther play Billy Jean King.'' 



A Slightly . More Unusual Connection 
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^ We are surrounded by the technological successes^ 
of science:^ space vehicles, nuclear power, new 
synthetic chemicals, medical advances that increase 
the lengtfe^nd usefulness of human life. 'But we also 
see some sha^p contrasts. We hear of master|ful 
schemes for using" nuclear ekplos ions to extract pure 
water from the moon; bjat in some American cities the 
water that flows, from the tap is undrinkable and the 
householder must buy drinking water in bottles. 
Science is triumphant with far ranging success , bxit * • 
its triumph is somehow clouded by gtowing difficulties 
in providing for th6 simple necessities of human life 
on the e^rth. „ * i 



Paraphrase ; • 

While science's technological successes are great 
space vehicles, nuclear power, synthetic chemicals and 
medical advances, we still don't seem to be able to 
provide for the simple necessities of human life on 
earth. An example of this contrast is the scheme to 
extract pure wate:f from the moon using nuclear 
explosions while the water on earth is undrinkable in 
some American cities. 
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If you walked into Dr. David Shapiro's labora-r 
tory at\the Harvard Medical ScKool and looked around, 
you jnight think you were v/itnessing a patient's 
phyj^ical examination. After all, the young man <^ 
seated nearby is obviously having his blood pressure 
checked; the -infjlatable cuff^ is already wrapped snugly 
around his upper arm. if , hov/ever, you lingered in 
the room awhile, you'd soon realize that this examina- 
tion is like no other you have ever seen. T'^ho ever 
heard of a patient having his blood pressure tested 
twenty-fivfe times in one sitting, and this to the 
accompaniment of flashing red lights, strange tones, 
and even an occasional slide of a Playboy riude? Better 
yet, who ever heard of a patient's blood pressure going 
down under such conditions? Yet that is- exactly what 
happened when Dr« Shapiro and his colleagues ^sked a 
group of young men to lov;er their blood pressure using 
biofeedback* Hov; did they do it? To answer this, 
you firSPt have to know v/hat biofeedback is. * 



Paraphrase ; . . 

In Dr. Shapiro's lab at Harvard young i^ien are 
having their blood pressure taken whilis^ lights are 
flashing. Playboy pictures are shown and strange tones 
are sounding. What 's surprising is that their filood 
pressure "is going down » This is. because Dr . Shapiro 
has his group using biofeedback, 
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A whale's flipper/ a bat's. wing, and a man's * 
arm are as different from one another in outv/ard 
appearance as they are in the function they serve. 
But the bones of these structures reveal an essen- 
tial similarity of design. The zoologist concludes 
that whale, bat and man evolved from a common ances- 
tor. Even if there were no other evidfence, the com- 
parison of the skeletons of these creatures would ^ 
suffice to establish that conclusion. The sxmilarxty 
of skeletons shows thait a basic structure may persist 
over geologic periods in spite o£ a wide dxveirgence 
of function. 



V 



Paraphrase ; 

The bones of a wfeale's flipper, a batVs wing, 
and a man's arm are very similar in design, thereby 
leading zoologists to conclude that the above 
animals evolved from a common ancestor. 
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Instinct can equip an anim^al with a series of 
adaptive responses which appear ready-^jtiade at 'their 
first performance. This is clearly advantageous for 
animals with short lifespans and little or no parental 
care. The arthropods, for example, show a remarkable 
development of instinct for no other course is open 
to them • A female digger-^wasp emerges :^om her under- 
ground pupa in spring. Her parents died the previous 
summer. She has to mate with a male wasp and then 
perfojnn.a whble series of complex patterns connected 
with digging out a nest hole, constructii^g cells 
within it, hunting and killing prey such as caterpillars 
provisioning the cells with the prey, lading eggs and* 
finally sealing up the cells. All this must be 
completed within a few weeks, after which the wasp 
dies. It is quite incqnceivable tiiat she could achieve 
this tight schedule, if she 'had to learnwevefy thing fi^om 
scratch and by trial and error. 



Paraphrase: 

V . . ■ 

Due to their short life sp^ns and lack of ^ 
parental care many animals have a set of inborn 
adaptive responses or instincts which do not require 
lejarning'. An example Is 'the digger-wasp who must: 
mate with a male wasp, construct nest cells, k3.ll 
insects to put in these cells, lay eggs/ and seal up 
the cells all within the few weeks the wasp has to . 
live.^ ' 
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Instructions fpr Forming Cumulative Paraphrases 

In the last training session you gained some 
experience in creating memorable paraphrases to single, 
independent t)aragraphs. With most aqademic material, 
however, information is presented in multiple , related 
paragraphs. In such cases, it would seem reasonable to 
create pai/aphrases that included more and more of the 
material being presented. In this section of the 
program we, will give you information and experience in 
expanding your paraphrases to include material presentpd 
in previous paragraphs. In essence we want you to form 
cumulative pair&phrases, paraphrases that acciunulate 
information as you proceed from paragraph to* paragraph . 

• First it is necessary to give you a more specific 
idea of what wd mean by cumulative paraphrases. In the , 
following examples pairs 06 rela^ted para/graphs are 
presented with their associated paraphrased. As you s, 
-will notice, the paraphrases to the second paragraph 
of a pair includes infdrmation from the fir^t. Because 
of the new connections formed, putting paraphrases 
together in this way should maSce the information easier 
to remember". - 

' For the next 4 minutes we would like you to look 
through the following 4 pairs of related paragraphs arid 
their associated paraphrases. Please pay close attention 
to how these paraphrases have been created since you 
will be producing your own c^imulative paraphrases in 
the next training exercise. , * 

" Any Questions 1 ^ 
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Asthenic reaction is a psychoneurotic syndrome marked by** 
chronic tiredness. The as^enic person fiAds *it hard to 
concentrate and lacks the energy to complete -mental or physical 
wo&k. He may say tftat he needs /extra sle^, but he wakes" up. 
feeling worse .than when he Vent to bed. He of ten* complains of 
headache, indigestion, or other bodily ailments. He tends to 
be listless* and \inable tq cope with routine problems, though 
he may occasionally "wake up" and enjoy a card game or other 
specially interesting activity, " < 



Paraphrase ; - , * * 

• ■ * \ 

An afBhfeJIenic reaction is a syndrome characterized by chronic 
tiredness. The asthenic person is always tired ^ ^jo matter how ' 
much sleep he gets, tinds it hard, to concentrate, coiupl^ins^ about 
bodily/' ailments; and seems unable to complete even the most' ^ 
routine task. Only occasionally will .an especially interesting v 
activity catch his attention and "wake him up.** Was Rip Van 
Winkle suffering from an asthenic reaction? . " 
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' At one 'time t^ie Condition was labeled neurasthenia 
(literally , "ner<^ weakness") and was attributed to exhaus- . 
tion of tHe nerves from prolonged overwork. The .treatnjent v 
*of choice was rest and relaxation. Psytrhologists now believe 
that the problem is not fatigue from too much work but is a 
reaction to proirbnged stress and f rustication . Temporary 
feelings of fk^tigue or listlessness, are normal m the 
of conflict and stress. --But where others get over these \ • 
problems, the neurotic man of' woman makes tiredness a way ot 
life. Neurasthenic symptoms have a certain value_ m tha^ they . 
serve as- an excus"e for failure and a means to get attention. 
Psychotherapy can help the asthenic patient cHange his pattern. 

Paraphrase ; * 

• ' At one time an^asthenic reactioti which is marked by- chronic 
tiredness, was bfelieved t6 be caused by /overwork and was treated 
by rest and relaxation. Psychologists now think that ^uch a 
reaction is "due to prolonged stress and frustration. This - 
re/action serves as, an exoUse for f ailure and as an attention 
getting device.* rpsychotherapy rathfer 'than 'rest and Relaxation - 
is oow "used iHo change the pertSji ' s bfehavior . Was Rip Van 
Winkle suffering from this, teactipn? 

# ■ ■ * . 

. - • \- . 
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Deterniinisni Is thi&f doctrine that every event 
has a cause or causes and that these antecedents 
trompXotely exp3^in the event.; In philosophy, this * 
br'ings'up the Question of free will: do^s man have 
any cQn*t|:ol over his^ destiny, or is it shaped by 
circumstSinces outside him? 

* ' • * ■ ^ . 



3?arAphrase ; \ ■ 

^Determinism is the doctrine that all eveiKts 
cap be completely^^ explaiixicl^ in terms of vhat has 
happened before* This raises the*question of wheth^T 
or iiot man has ^ny control over his destiny. ^ , i 

'Many people are 'apparently determined to determine if they have 
free Will, - . • ; 
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without necessarily answering this question, 
scientific psychology assurag§ a degree of termini sm 
in behavior^ Three categories of determinants are 
studied, usually as thoy interact to influence 
behavior. Biological factors incltide heredity, bodxly 
constitution, and physiological health and disease. 
Psychological detetminants include eraotigns, drives, 
attitudes, conscious and unconscious conf licts^and,. 
traumas, »and. learning experiences. Social and cultural 
factors include economic jtatus, social status, customs 
and mores, and social confli^^ts. 



Paraphrase ; • . . 

Scientific psychology believes -that behavior 
can be partially explained in terras of v/hat has 
happened before.. That is, behavior xs determined 
by biological factors, psychologxcal factors, and 
social and cultural factors. 
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Displacement is tha process by which an emotion 
originally attc^chod to a particular person, object, or ^ • 
situation is transferred to somathing else* The unacceptabl 
feelings ate usually transferred from an objecb that is of 
central importance in the individual's life to an external 
object that is relatively harmless • A boy v/ho is angry at 
his parents may kick a dog, or clout a baseball, instead of 
striking -his father. He remains unav;are of where his aijger 
was originally focused. 



Paraphrase ; 

Displacement is the unconscious process of sf erring 
unacceptable feelings and actions tov;ard a centr/l figure 
in the individual's life to a relatively harmless external 
object. An example of this is a child who is mad at his 
father but tortures^his dog instead. 



9 
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The displaocncnt of -thcco feclingc onto an 
animal enables him to live comfortably with hio 
fixthcr and reiuains unehangod oven after he leavoo 
home ami in living indcgeiidently. 

ParaphraGCj, \^ 

Displaeeraent "ailowG -the individual to remain on 
coiafortafblo terras with the -original object of hxs 
hostility bocauce he has transforcd his unaeeoptablo 
feelings and actions to something, else. You can live 
with your father because you torture your dog. 




9 
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Dominaneo relationships are a oystem of status 
within a social organisation in uhich individuals 
occupy different ranks in respoct to ono another. 
Such systems/ found in both human and animal societies, 
are sometimes called "pecking orders." The relationships 
may be based only on pFiysiqal characteristics/ such 
as strength or cunning, as in the case of raosfvaninial 
social organisations, but in the ruore complo: human 
societies they usually depend on the acquisition of 
prestige symbols, such as trtleis or material possessions. 



Paraphrase; 



DorainqncG ^:olationsh?ips, also called ^jacking orders, 
are the rankings of individual^ vrithin a social organiz^- 
, ^ tion/ In animal .^odieties this ranking"^ is usually ^ 
based on strength^^or cunning, while in human societies 
the ranking is^ usually based on acquired possessions. / 
Top dogs and top seairgents can i^eck at will^ 



111 , 
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. Dominanco relationships are usuaj.!^ hierarchical 
in nature and are subject to change through competitive 
noss by the meiabers of the society. Psychologists and 
sociologists belibve. such an organization of relation- 
ships allov:s tjie Igroup to remain Intact and assures xts 
survival against outside pressures ♦ 



Paraphrase ; , 

Dominance relationships or rankings within a social 
group can b^changed by^competition^ botv;qen differently 
ranked indiflduals . This gives the under dog a chance . 
These dolflinancfe relationships keep the group intact and 
protect it from outside, pressurela^ 
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Further Information on Forming 
Ct&iulative Paraphrases ^ 



Nw that you have had some experience with our 
cumulative paraphrases we would like you to form some of 
your own. As in the earlier exercise you will read a 
paragraph, write your ui>ia3ual paraphrase beneath it, 
'^d then turn the next page to see the paraphrase -we 
have created in order to give you some further ideas. 

o 

In this section pairs of paragraphs .will contain 
related materijil so that the second paraphrase you form 
should contain , ^ when possible , the information presented 

in both paragraphs. ; 

' h> ' ' . ^ • 

As before r raos€ of our paraphrases are^pretty tame 

9 

SO youj -^ob is to create paraphrases that a^e at least 

more unusual than ours* 

, * * ' ■ * ■ . ' 

You will be given 15 minutes to go thr/ough as many 

of the next 5 pairs of paragraphs that you can, Tliiefe 

is no hurryr there is no need to^ go through all of them. 

This is just practice. If you should get to the hext 

set of instructions before t)^ time is up, ple^s6 stop. 

/ ' ■ V ■,■ : 

ANY QUESTIONS? , , 
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Grade AA or Grade A eggs are top quality, with a 
large amount of fiiMn white, and* a v/ell rounded, high 
Standing yolk. While goad for air uses; their high 
q)iality and freshness are most appreciated for poaching 
^ frying or boiling ^n the shell. • 



Paraphrase : , i ^* 

/ Grade A and AA eggs, whioh have large, firm 
whites and high standing yolks, are of the highest 
quality and are good poached, boil6d, fried, or any 
other v/ay . \^ 



114 



Gra4e B and Grade C egg^ have thinner v/hites, and 
the yolkfe .tend to flatten out. They are especially 
useful in orielets, salad dressings, and for combining 
with foods, as. they have the same food , value as top 
grade eggs. ' 



Paraphrase : / 

-"^ 

Although Grade B and C eggs' Ijave thinner v/hites 
and flatter yolks they have the'^s'ame food value as 
higher, grade eggs and are very useful in combination 
with, other foods. 
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Man's tremendous brcun has endowed him with a drive 
and a capacity for learning which appear to be as strong 
as the desire'^for f obd- or s^x.- This means that when a, 
middle-aged man stops learning he is often left with a 
" great drive and highly developed capacities. 



Paraphrase ; 



" Man's drive and capacity for learning appear to 
be as strong as his drive for food or sex, so when a. 
middle-aged man stops learning he's left with a great 
drive and highly developed capacities . 
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If he goes to live ^in another culture, the learhinc 



process Is often reactivated* For most Americans t^ied 
do;m at home this is not possible • - * ^ ' 



l^araphrase ; ^ . ^ 

^ ' * /f 

If a person" moves to another culture the'' learning 
process is often rdatJtivated, but this is ncrt: possible 
for most Americans. - . ' 



• ■ . ■ * I ■ * 

^ The varieties of wines are beyond count, not only 
because every yeax there is a new tide of all kinds of 
wines flowing in from all the vineyards of the v;orld, 
but also because the wines itiad^* from, the grapes 6f those 
same vineyards dn previous 'years change for better or 
worse With age. There are, hov/ever," three mam great 
classes or divisions of wines called Table Wines 
^arkling Wines, and Fortified Wines. ^ ^ ' ' ^ 



Paraphrase: / ^ . ' ; > 

. Although there are three' main divisions of wines, 
the table wines, sparkling wines ahd fortified wines; ^ 
the '^specif ic varieties of each are beyond count 
becaxise of the production of new wines and the ageing 
of ptored wines. ' , . * ' > . 



V 
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The table wines axp the beverage wines, with as 
little as 8% of alcohol ox as much as 13%: they are , 
mostly inexpensive wines with no claim to -any at±rac- 
tive bouquet or finesse* The sparlcline wines of which 
champagne is an. exami>ie owe their effervescence to a . ' 
carbonic* acid gas, while the fortified wines have a * 
much highercalcqholic conter^f than the first two, ^ 
due to addition of brandy. , . . 

Paraphrase ; . • ' ' , ' 

The three main divisions of wines are? tattle wines . 
which are inexpensive beverage wines with 8-13% 
alcohol : content; sparkling wine, such as champagne, which 
havje carbonic adrid gas added to. praduce the effervescent 
quality, axvd fortified v/ines which have ^th^ highest 
alcoho\ content due to the addition of btandy. 
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* "Frozen foods are JJte served' This 
±s' done at- a very Ipw tempepatwe> ^nd^he^food^ be^- 
kepi at zero f^renjiisit or below' to, retain its texture and 



garaphrase ; '•• 

Some foods %re quickly frozen at a very low tempei-atur 
and then kept, at zero farenhsit or belov: to retain their . 
texture and flavor/ . ' ^ # " - • 



Although f pods will freesje, at temperatures as high 
as 32*P. , the freezing process is slow and ruins the 
. texture and flavor of the food* In a standard refrigerator^ 
the freezer mainly useful for storing commercially frozion 
fdod, no"^orr hcwne prepared foods * 



Paraphrase : , 

•In order to retain texture and f Javor, foods should 
be frozen quickly at temperatures lower than those sivail- 
able "in standard refrigerator freezers* tchus such 
refrigerators are mainly useful tor storing food that has 
been quick-fro?;en» 




The greatest benefit deirived from mixing sawdust 
with the soil is physical, -for it contains little 
nutriments. It loosens heavy soils and makes the^feasie^ 
to work. , .V . 



Paraphrase ? ' ' ' 

Sawdust will .make wie soil looser and easier to 
Work but not mor^,, fertile. 
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Sawdust increases the water holding capacity of 
all. types of soil/ because it wil^ absorb up to four 
♦times its weight in water ♦ Hence a slightly sandy 
soil is improved too. 



. \ 



fer^phrase; 



Sawdust improves the water holding capacity of • 
all soils. * 



\ 
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Instructiohs rowttihg 
'' :$horthand* * Fara^hrases 

■ ■ .■ 

Most of the time it would be - too time consuming to 
' completely write out your paraphrases. A better 
, procedure would be to f o^m a paraphrase in your head 
and then write down a few notes to help you remember it. 
These notes would act like a "shorthand" paraphrase and 
might ultimately replace underlining and notetaking in 
your normal studying. ."■> ^ - I. ^1 

m this section of ydur training we would like to 
give you some experience on forming unusual, "shorthand 
paraphrases. You will read a paragraph^^ form a para-, 
phrase in your head, write down a few notes to help you • 
* reme*4)er the paraphrase, ahd then turn the- next page to 
see our paraphrasfi for f tirther ideas . In some of the 
examples we have provided a shorthand paraphrase as 
feedback. Hoy/ever, in most cases we have provided a 
more elaborate version in order to make our ideas 
clearei:* ' Generally your paraphrases should be simpler 
them ours. / 

' Some of the paragraphs^ln ^this section are related, 
so in these cases your later •^shorthand" paraphrases' 
should contain information from earlier paragraphs. As 
before, your jpb is to make your paraphrases more 
unusual than ours . ^ 

You will have 10 minutes to go through the next 
set of paragraphs. Remember, it is . not necessary for . 
•you to hurry. Take your time and relax. If you reach 
the end of the booklet, please stop. 
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J( Early in the 1960s a re^earchrer named Stunkard performed 
^ smple hut important experiment, . Hfe asked a group made up 
of obese and noirmal-weiglvt subjects to visit his laboratory ^ 
at breakfast time. They were given only one previous instruct- 
tion: t)o not eat any food in the early morning hours before 
the visit to the laboratory. When- they arrived/ Stunkard had-' 
eacl> visitor swallov; a gastric balloon that continuously re^ y 
corded their stomach contractions. Then/ at regiilar fifteen- 
minute intervals, he asked the subjects, "Do you feel hungry?" 
They, in turn, answered "yes" or "no/ giving StOinkard a 
measure of how stomach contractions correlate with subjective 
experiences of 'hunger. The results .for normal' subj^cjbs were ' 
predictable: Their reports of hunger correlated dire9tly with ' 
thei^ stomach contractipns . "For the obese, on /the other 
hafid,. there (was) little correspondence between gastric motility 
and self -reports of hiinger," In other words, "whether or not 
the obese subject (described) himself as hungry seems to have 
almost nothing to do with the state of his gut."- 




Paraphrase; 

Early in the 1960s, Stunkard had both normal ^weight and ' 
obese individuals swallow a gastric balloon that recorded their 
stomach contractions. He -^en' asked thera^ every fifteen minutes 
whether or not they were hungry. The hunger reports for normals 
correlated directly with their stomach contractions while those 
for obese^people shOwed very little r^elation^hip to their 
cjpntractions. Apparently, feelings of hunger in an^obese 
person are not related to the state of his stomaqh. . . * 

■ ' ■ i ■ ■ ■ 
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If the obese person does not eyfpejience hunger as a 
result of stomach contractions, then v;hat does motivate him to 
' ea.t-'-ana overeat? This question intrigued Columbia University 
psychologist Stanley Schachter. Through a series of experiments/ , 
. he came to the following conclusion r "Eating by th^. obese 
, ^ seems unrelated •to any Internal vij^ceral state, but is determined 
by external food-related cues, such .as the sight, smell, and ^ 
taste of food."' Schachter recognized^ of course, .that every- 
■ one's eating is, to some extent, i^nfluenced byi his immediate 
environment. Most tourists*, for example,, are not hungry for 
meat after watching a gory bullfight. However, for normal 
people, situational factors are not dominant;- whereas*, for the 
obese, "internal state i^ irrelevant, and eating behavior is 
determined isCrgely by external cues.'"* 




garaghrases . 

. After a series of experiments, a psychologist named 
Schachter concluded that eating by fat people is determined 
Ijy external food-related cues such as, sijjht^ smell and taste 
of food instfead of the internal visceral stpite whi^h produces 
hunger xnnoEmals^ Althour^h everyone's eating is influenced 
by the situa-rasn to sofae extent, these situational factors 
aren't nearly so dominant for normals, as they are for obese 
people* "^4^ ^ < 
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'Although you ijicty not need an, engineering degree 
to operate your array of hous^ehpld appliances r it, does 
help to Jcnovjr this much ahout electricity ; appliances 
that heat elect:piqally use vastly more electricity than 
light: b^lbs,. radio' and T.-V*^ or electric motors. 



Paraphrase s , 

\ Appliances that heat electrically use a lot more 
electricity^ than light hulbs^. radios and T.v*, or v 
electric motors* \ / 
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Your breakfast toastejT may u$e nearly ten times • 
as much current while on than the most powerful • 

* vacuum cleaners, while your electric iron requires 
more watts than a •do^en light bulbs jplus the radio* 
Air conditioners (heat pumps) are also li^avy ^sers 
of electricity. 




Paraphrase ; 

Appliances which heat eiectrically-^uchvas toasters , 
irons and air conditioners' require many times the amount 
of electricity of **non-heaters*' such as radios, T.V. *s 
and vacuum cleaners. 
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Imagine that you are visiting your firet English 
pub and that your host challenges you to a game of 
darts » oNever having played^ you graciously decline 
and then/ in the finest Aiaetican spirits run out^ buy 
a set |. and begin practicing in your hotel. ^ After the ' 
fiiltst hundred^tosses/ you begin getting a' feel, for the 
^ame; by the rSext day ^ you ♦re ready to go out and 
challenge the queen's finest* 



Paraphralse ; 

V * — ■-' ■■^ • 

' Having been challenged to a game of darts in an 

English pub, you decline! because of lack of experience, 
you practice for a day, and ydu^jpre-tlien ready to play* 
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You have learned your: dart ga|ie well . But 
pretend that you were forced ^o pjractice your throws 
blindfolded with plug3 in your ears * Could you ever 
perfect your toss under these conditions? No, 
Improvement would be impossible because you lacked 
the vital component ^of learning: feedback concerning 
voux: performance. Deprived of visual feedback^ unabl 
to gain knowledge of results concerning your throwing 
accuracy, your plight. would be h9peless. 



Paraphrase : \ * > 

' if you practiced your dart game blindfolded , 
you would Jl^iever improve because you 'could not see 
how you were doing (feedback) and you couldn't 
make corrections • , 
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Parapha?ase 

Decidincr When ta me Your Cbfthection Technique 

Ybu now ha-^e had some experience on forming 
unusual, ctnuuXative^ '^shorthand" connections. If 
practiced r this connection technique should dramatically 
improve your studying. However ^ you may Jiave been 
wondering if the strategy doesn't take too much time. 
Well, there are two points to be considered here. 
.?irst, the more you practice the technique, the* 
faster and more automatic it will become. In fact, 
eventually it will be so automatic that it will not ' 
substantially slow down your reading speed. Second, 
it is not necessary to apply, this technique after 
every paragraph. In this training session we want 
tq help you learn how to decide when to use the 
technique . • 

Think about it this way. When you study a 
textbook, you make some decisions about what part of 
the text is in^rtant enough to demand intensive 
study. Maybe you also make decisions about how well 
you, understand each paissage or section. Certainly, 
that' s what very efficient learners do. They decide 
how important a passage is, and whether they xinder- 
stand it well ehough, " Then tliey put that information 
together to decide whether they should give it more 
attention, that is, whether they should apply a 
connection technique of some sort. 

• For thfii purposes of this training program we 
are going to- sin^lifv this dec j.sion procedure somewhat. 
We want you to consider that all „ of the material that 
you will be reading is important. That is, consid^ 
that all of the material has some chapce of appearing 
on a later test. 'This is certainly the case in many 
courses that you will be taking. Now, assuming that ' 

jlPfery thing is important the only judgment you need to 
make aifter each paragraph is. how well you understood 

^ the material, if you understood it very well and 
could remember it suf fa^ciently to explain it to. 
someone else there would, be no reason to use the 
connection technique. However, if you did not 
understand it too well or if you thought you would 
have difficulty remembering it, you should apply the 
technique of forming unusual, cumulative, "shorthand" 
connections. ^ 

.. ■ ■ * 
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Now,, the decision procedujje that you should 
follow is this; read the paragraph, Write the ; 
rating of your understanding in the blank provxded, 
and if that rating is . 6 or less , form an unusual, 
cumulative, "shorthand!"" connection to the materxal 
presented in the paragraph. If your rating is 7 or 
more, just proceed on to the next paragraph. If in 
doubt it is bgbter to form the connection than to 
skip over the^aterial. . . 

To gain practice on this technique we, would like 
you to go through, a goientif ic american article that 
has been broken down into paragraphs. After each 
paragraph you are to rate your understanding and, 
depending on yo\ir rating, ,fo3cm a "shorthand" connec- 
tion. You can then turn the next page to see the 
connection that we have formed. In most^ cases we 
have provided » you with a standard, total connectxon. 
Remember your job is to make a "shorthand" connection 
that is more unusual than ours and one .that is 
dmgu^tive whenever possible. 

Again, the rule is if your rating is 6 or less, 
you should form a connection. YoU: will be given 
15 minutes to go through the next set of paragraphs . 
Please stop when you get to the next' instructions. 

Any Ques tions I 
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In ,populatld5i growth' the huifan species is conspicu^sly 
out of linfe' with the re$t of the animal kindgdoiUw -Man i^ 
almost aidne in showing a long term upv/ard trend in number^; 
liiost other anirtiais liiaintain their pppulat ion sl^e aj; a ' 
fairly constant. Xe\^l. .. To be sure^ many of them fluctuate* 
xn number ^rofa season tdf^ season/ from year to year or from 
decade to decade* Such fluctuations > hovfevorf tend tp ^ 
swing erratically around a constant average' ti^alue. More ^ 
comrr,only animal populations maintain a steady state year 
after year antd even century after century. It and when the 
population does *rise or ; fall permanently ^ because of some 
change in the environment /lit generally stabilises agaiti at 
^a new level 



j][nder standin g - 
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In population grow^tlx the hinaan gpectes la conspicuously 
.out of line with the *xest of the aniiaal kingdom. Man is 

almost alone in ahow^ing^a longterm upward trend in numbers; 
most other animTals -main tian their population- size at a 
'fairly constant level. To fee a^re, -many of them fluctuate 
in number from season to season > from year to year or from 
decade to decade.' Such fluctuations, however, tend to 
swing erratically around a constant average value. More 
commonly animal populations maintain a steady state year 
after. year and even century after century. If and when the 
population does rise or fall p^ermanently because of some 
change in the environment, it generally stabilizes again at 
a new level. ^ 



Paraphrase ; ^ 

The human population has continued to increase over ^ 
a long period of time while almost all other animal 
populations have fluctua^ted a,round a constant average 



valud. 




TIiAq wellT^e^tal>llshed fact ojf population dyuajijlc^ 
'deaeryeji to be atu4jte4 vtth cloj»e attentlqjj, because the 
growth of Ivtijuan populattoufi^ Ka>i become In tecenfc years 
a matt^er of Increasing concern. What sort' of ittechanlsm- 
is responsible for such strict control of the slie of 
populations? Each animal popiilatlon» apart from man's, 
seems to be regulated In a homeostatlc manner, by aoinie 
^system that tends to keep It within not too wide limits 
of a set av^age density. , Ecologiata have been seeking 
to discover the- nature of this system for many years. 



Understanding 
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Thifi wftlX^estalyllahed fact of population' dyna»ics 
de»«yeR to l)e studied vijtli cXo»e attention, toecatiae 
the growth ojf huBan populations -haa bec(»iae in recent 
yeara a natter of >ftcreaa tag concern, Khat sort of mech 
ani»JB i» reaponaible for anjih strict control of the 
size of populations?!' Each animal population, apart from 
ittan*a, seems to be regulated in a homeostatic -manner by 
some system that tends to keep i-t irithln not too wide 
limita^of a. set average dens^lty. Ecologista have been 
seeking to discover, the natijre of *this syatem fofc many^ 
years. . tr • 



Paraphrase ; ' ^ 

Because the growth of human population has become 
a matter of increasing concern, the work of ecologista 
in determining how other animals^ homeostatlcally limit 
their growth deserves considerable attention. 
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Xhe prevatling hypothetAfi h«a been that population 
ta regulated by a set of negactye natural controls* It . 
ia aaflumed that aniaals >fAH produce young «• fast as 

* they efficiently can, and that the main factora tha-t 
keep population density within fioced lialta are preda- 
tors, atarvation, accidents and parasites causing 

^ disease. On the face of It this assumption seems entirely 
reasonable; overcrowding sh'oul^ increase the death toll 
from most of these factors and thuS act to cut back the 
population when it rises to a high density. On close 
examination, however, these ideas do not stand up. 



> 
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The prcyailtng hypothesis has been that population 
is regulated by a set of negative natural controls. It 
is aasuwed that animals will produce young as fast as 
they efficiently can, and that^'the main .factors that 
keep population density vithin fixed limits are preda- . 
tors, itarvatien, accidents and parasites causing disease, 
on the face of it this assumption seems entirely reasonable; 
overcrowding should, increase the death toll from most of 
these factors and thus act to cut back the population 
when it rises to a high density. On close. examination , 
however, these ideas do ^not -stand up. 



Paraphrase t 

It has been hypothesized that animals produce 
young as fast aS' they can and that as overcrowding 
increases, death from predators, starvation, accidents 
and disease cut back the population to a lower le-vel. 
This view of population regulation, however, does not 
seem to stand up under close examination. 
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The nptions that predators or disease arc essential ^ 
controllers of population density can be dismissed at 
once*. There are animals that effectively have no 
predators and are not readily subject to disease^ and 
yet are limited to a stable level of populationT" Disease 
per se does not act on a large scale to control population 
growth in the animal world. Thi^ leaves starvation as 
the possible control. The question of xyhether starvation 
itself acts directly to remove a population surplus calls 
for careful analysis. 



Unders tanding^ 
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The notions that predators or disease are essentxal 
controXlers of population density can be dismissed>at 
once* There are aninals that effectively have no 
predators and a^re not readily Subject to disease and 
yet are limited to a stable level of population. Dxs^ase 
per se does not act on a large scale to control populatxon 
growth in the animal worlds This leaves starvatioh as 
the possible control,* The question of whether starvatxqn 
itself acts directly to remove a populatxon surplus calls 
for careful analysis* 



Paraphrase : 

Predation and disease can be eliminated as the 
essential controllers of population because there are 
animals who maintain a 'stable population and yet have 
virtuallv no predators and are not readily susceptxoxe 
to diseases. This leaves starvation as a possibxlxty for 
further examination* 



\ 
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Even a casual exa»i,nat*on nakea Its clear that in 
woat aninal cojpjunttlea ata^vatton is rare. Normally • 
all the tndlTriduala in the hah*tat*get enough food to 
aurvtve. Occaatonallyi a .period of droufht or severe 
cold may atarve out a population, hut that ta an acci-^ 
dent of weather-'-a dtaaster that doea n6t arlae from the 
density of population. We must therefore conclude that 
dvcath from hunger is not an important density-dependent • 
factor in coltrolling population size except in certain 
Unusual cases. 



Understanding 
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Even a casua,! exanination jtiakes it cleat that in 
inost animaX conimunities starvation is rare. Normally ail 
the individuals in the habitat get enough food to survive* 
Occasionally a period of drought or severe cold may starve 
out a pooulation^ but that is an acci^erft of v/eather— 
disaster" that does not arise from the density of populatj^on; 
We xuust -therefore conclude that death from hunger is not an 
important density-^dependent factor in controlling population 
size except in certain unusual cases.- 



^ Paraphrase s 

■ - ■ " . »• . . ( 

Starvation seems like an unlikely candidate for the 
major factor controlling population because, except for 
occasional accidents of , weather resulting in droughts or 
severe cold which st;arve out a population » starvation xn 
most animal communities is rare.* 



V 



!• density of population in the wajortty ojf 

nabtjat» does depen.d dlrectlyv on the atze of the food 
supply; the close relajr^on of one to the other is clear 
in representative situation* vherehoth variables have 
been measured.^ We have, then, the- situation that no 
individual starves but the population does not outgrow 

supply available in its habitat under normal 
conditions.* . - 
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Yet the density of population in tlie ma jqrity of 
habitats does depend directly on the size of the food 
supply; the close relation of one to the other is- clear 
inVrepresentative situations v/Here both variables have 
been measured. We have i then/the situation that no 
individual" starves but the population does not 'outgrow 
the food supply available in its habitat under norml 
conditions- 



Paraphrase s - 

Although starvation in.animal comuni ties is rare, 
the population density does vary directXy vitK the size 
of the food supply available. . 
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•?or jnanyl cf the li,igh.ex animal a one can see- Cheref ore 
that nettUex predatora, diaeaae nox ataxvatton can account 
fox the xegnaation of nujuhera* Thexe ia of_^urae acci'- 
dcntaX moxtaaity, hut it atx^Lkcs in nn^px edict able and 
haphazard ways, Independently of population density, and 
so must he xuled out aa a stabilizer of population. All 
these conslde|rationa point to the poaaibility that the ' 
animals themselves must exercise the necessary xestxaitit! 
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f or laany of tKe highex^ni^aals one can se^ there>- 
fore 'that" Txeitlier pr^datorj-i, disease nor starvation 
c«^n account for tJxe reg^lat^-on of numbers, Tfie^ Is 
of courage accidental i^ottalitj^^ Vut tt atxikes in 
nnpredlctabXa and haphazard w^ys^ind 
population density, an4 »o aust be ruled out as a 
stal?lll2er of ''population* All thes.e consideYafe:i5n9 
point to the possibility that the animals themaielves 
must exercise the necessary restraint I 



Paraphrase ? - 

It may be that animals themselves exercise the 
necessary restraint In regulating thelt population. 
Since neither predators, disease nor starvation 
perforift this function, and since accident mortality, 
though It certainly occurs, happens haphazardly arid is 
thus Independent of population density. 
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Man's own history provides ^ome vivid examples- of 
what i3 entailjsd here. By overgrazing he has converted once, 
rich pastures into deserts; by overhunting he. has exterminated 
the passenger pigeon and all but eiiminated animals such as 
the white whale, the s6uthern fur seal and, in many of their 
former breeding places, sea turtle?; he is now threatening 
to exterminate all five species of rhinoqeros inhabiting 
tropical Africa and Asia because the horns of those animals 
are valued for their alleged aphrodisiac powers , Exploiting 
the riches of today can exhaust and destroy the resources of 
tomorrow^ The point is that animals face precisely this 
danger with respect to their food supply, and they .generally 
handle it more prudently than man does. 
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Mali's own history pxovAdes ao«e ylvid ^iajnples oft 
what ta entailed^here^ Byv oveTgrazlng he haa converted 
once rich pastures ^nto deserts j by overhunttng he has 
extermi^tiated the passenger -pigeon and all hut eltmtnated 
animal a such as th.e w*tite w^hale/ the .southern fur seal 
aud^ In laany. of their fonder breeding placfes, sea turtles; 
he Is now threatening to veisterniinate all five species of 
rhinoceros inhabiting tropical Africa and. Asia becaus^ 
the horns »of those aniiaala/ are valued for their alleged ^ 
.aphrodisiac powers. E^xploitlng the riches of today can 
exhaust and destroy the resources of tommorrow. The 
point is that animals face precisely this danger with 
respect to their f pod supply, and, they generally handle 
it more predently than man does. 



Paraphrase ; 

/Man has not shown restr<aii^ in using: available 
natural resources. Due to overgrazing , extermination of 
animals by overhunting, and elimination of species of 
exotic purposes, man is left with desei^ts and depleted 
aniinal species. Animals face' the same problem with respect 
to ttieir food supply but they handlV it. with much more 
restraint than hUmans . ^ ^ * 
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;Bioc4a feeding OA ftei&dat end lierriea in tl^e f»ll 
or chicXedeeft livlptg on Wliernettng 
ajre in a^ucIi a aitu«tion> Xhe etock of food to Tyegln 
vitli le »a -abundant tliat it cotxld feed, an enora^us 
population* Then, lidveyer, it vonld be gone in. houra . 
or daya, and the biirda must depend on this food anjpply 
for weeks or months* To make it last .through the . 
season' the hirde must restrict the aizV of thelx papulation 
in advance. The a^me necessity holda in situations *^here 
unlimlt.ed feeding would wipe out the sources that replenish 
^he food supply, Thua the threat of starvation tomorrow, 
not hunger itself today, seems to be the factor that 
decides what the density of a population ought to be. 
Iiong before starvation- would otherwise occur, • the pq^pula- 
tion must limit its growth in order t<> avoid disastrous 
ovierexploitation of food resources* . 
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II _ ^ . r ^ 

Birds feeding on se^da ftnd bewles in the fall 
A>X chickadees living on hibernating insects in winter 
are In auch a aiuuatlon* Xhe sitack of food to befgln. • 
with ia so abundant that It could feied'an. enormous \ 
> , p'opulatlon. Then, howeveri It would be gone in hours 
.g or dayd, ind the blrda inuat depcndf^on this food supply 

for weeks or months. To make it last through the season 
the birds must restrict thfe size of their poiiulation 
in advance* The same necessity holds in situations where 
unlimited feeding wogjl^ wipe out the sources that replenish 
the, food supply. Thus the threat of s tar.+ation tomorrow, 
not hunger itself today, seems to be the^actor that 
decides what the density of a population ought to be* 
I^ong before starvation would otherwise occur, the • 
population must limit its growth in order to avoid disas- 
^ , itrous overexploitation of food resources . 

. - A* - • ■ • • • ■■ . • 



Paraphrase ; . , . 

The factor that seems to determine the population 
density is the threat of starvation in the future not 
present hunger. Although for birds feeding on seeds 
and berries in the fall the stock of food is so abun- , * 
.dant it could feed a huge population; at" the lEall^ rate 
of consumption the food wouid be gone/in a matter of days 
rather than the* weeks or months it will have to last. 
Th«s, the poprl§tion must limit its -growth in advance 
in order to avoid overexploitation of its food resources. . 



V 
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All this ijftplies that animals teatrlct their 
populat*Qn density hy ao^e arttftclal device that is 
cl<)ffely correlated v*tK the food supply. What is 
re<iuiyed ia aojoe sort oi autojBtatlc restrictive njech*- 
anlwd analogous to the deliberate conventions or j 
agreements by which nations li^it the exploitation 
of fishing grounds. 

..... ■ . ■ , 

Hn^rstandlng . ; 
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All this in^pXies that animals restrict their 
nopuiation a«nsity by soir.e artificial device that xs 
closely correlated with the food supply- vmatUs 
required is so-T.e sort of automatic restrictive ^ 
mechanism analogous to the deliberate conventions 
or agreentents by vhich nations Unit the exploitation 
of fishing grourtds* ^ 



Paraphrase : 

To explain ah imals* restriction of population 
density there must be some restrictive mechanism 
that is clos^ely correlated with food supply^ Perhaps 
the mechanism v:oul4 be analogous to the agreements 
by which nations limiJt exploitation of fishing 
grounds, 

. 0 



ERIC 



i 



One does not need to look far to realize that 
animals do indeed possess conventions of this kind. 
The bestknown is. the territorial system of birds. 
The practice ;of staking out a territory for nesting 
and rearing at^amily is common among many species 
of birds, m the breeding Season each male lays 
claim to an area of not less than a certain minimum 
size and keeps out all other males" of the species; 
in^this way a group of males will parcel out the avail- 
able ground as individual territories. If a male is 
unsud^essful in gaining a territory he will be forced 
to leave the area, thus limiting overcrowding. This 
xs a perfect example of an artificial mechanism 
. geared to adjusting the density of population to 
the food resources. Instead of -competing directly 
for the food itself the members -compete furiously 
for pieces of ground^ each of which then becomes the 
6xclusive food preserve of its owner. If the 
standard territory is large enough to feed a family, 
the entire group is safe from the danger of over- 
taxing the food supply. 
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One does not need to looV f»r to realize that 
ani»als do indeed poniesn conyent*^na of this Kind. 
The hcatknown ia the territorial ayatea of tilr^a. • , 

The practice of ataktng out a territory for neating 
and rearing « family ia co«ion anon.g laany apecles of 
birda. In the breeding aeaaon each male layjs clai^ to 
an area of not leaa than a certain minianm aize and 
Iceepa out all other malea of the anfeciea; In thia 
way a group of malea will parcel out the available 
ground aa individual territories. If a male ia ■ ^ 
unaucceaaful in gaining a territory he vlll be forced to _ 
leave the area, thua limiting overcrowding. Thia is 
a perfect example of an artificial mechaniam geared \^ 
to adjuating the denaity of population to the food 
resources. Instead of competing directly for the food 
itaelf the members compete furiously for pieces of 
ground, each of which then becomes the exclusive food 
preserve of its owner. If the standard territory ia large 
enough to feed a family, the entire group is safe from 
the danger of overtaxing the food aupply. 

■ I ■ 

Paraphrase ; 

The territorial system of birds which Involves 
staking out a territory for nesting and rearing a 
family provides an "example of i convention that 
restricta the population aize. According to the 
convention of territoriality a group of males in a 
apeciea compete for individual territories in the 
available ground, thua putting a limit on crowding. 
If the4e territories contain sufficient food to 
feed a family then the entire group ia aafe. 
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Further Practice on Deciding When tc Use 
Your Cohhection Techhique ' 

If there are no questions, you will now go through 
another Scientific Atnerican article in exactly the same 
way. At the end of this article you will be given a 
test to see how well you have done, 

^. lOou ;have 15 minutes to go through the next section 
or paragraphs. Please stop if yoti reach the next set 
of instructions before time is called. 

Remember^ if your understanding rating is 6 or less 
form an unusual "shorthand^ connection i and make this 
connection cumulative whenever possible* Thte more 
connections you form^ the better your chances are for 
recalling the information during the test. 

Any QuestioAsJ 
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When I waa a young lecturer in zoology at the 
Untyeriaty ojC l4eyden 20 yqars ago, I was asked to 
organize a laboratory courae In animal hehaylor for 
undergraduates,- In By cjueat for animals that 'could 
be used for stxch a purpose, remembered the sticklebacks 
I *had been accustomed as a boy to catch in the ditches 
near my home and to raise in a backyard aquarium. It 
^eemed that they might be ideal laboratory animals • 
They could be haull^d in numbers out of almost ^very 
ditch; they were tame and hardy and small enough to 
thrive in a tank no larger than a hatbox* 
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Ktien X waa n y^oting lecturer zoology at the 
Bniyerstty. of X^eyden 2(1 .ycftxft ago, 1 waa a^iked to 
ox$a,nlze laboratory cauxae/in aniijal behaviox for 
iindergraduatea* In iijy <itieat fox antsjaia .that could 
he u»ea for auoh a puxpoae, 1 rewewhered the atlcklehacka 
I had been accuatamed a» a •hoy to citch in the dltchea 
near my home and rafae In a backyard aquarium. It aeemed 
that they might be ideal laboratory animala/ They could 
be hauled in numbera out of almoat every ditch j they 
were tame and hardy and amall- enough to .thrive in a tank 
no larger than a hatbox. 



Paraphraae ; 

Sticklebacks ^make ideal laboratory animals because 
they are plentiful, tame, hardy, and require little space 
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1 soon discovered that in choosing these former, 
pets I had struck oil. They are so tame IJiat they 
submit unfrightened to laboratory experiments, for 
the stickleback^ like the hedgehog, depends on its 
spines for protection and is little disturbed by 
handling. Furthermore, the stickleback turned out 
to be an excellent subject for studying innate behavior, 
which it displays in some remarkably ' dramatic and / ^ 
intriguing ways. We foupd it to be the most, reliable 
of various experimental animals that we worked with 
(including newts, bees, water insects and birds )^, and 
it became the focus of a program of research in which 
we now use hundreds of sticklebacks each year. The 
stickleback today is also a popular subject in various 
other zoological laboratories in Europe ^ notably at 
the universities in Groningen and Oxford. To us this 
little .fish is what the rat is to many Jtoierican^ 
psychologists. . > . • 
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I soon discoverea that in choosing these former 
pets I had struck oil.. They are so tame that they 
submit unfrightened to laboratory experiments f J5or 
the sticklebaclcr like the hedgehog, depends on its 
spines for protection and is little distuarbed by • 
handling.. Furthermore the stickleback turned out 
to be kn .excellent subjec^t for studying innate behavior 
which it displays in same re?iarkably dramatic and 
intriguing ways. We found it to be tKe most reliably 
of various experimental animals that we worked with 
(including newts, .bees, water insects 'and birds) and 
it became the foeus of a pj;oigranv of research in which 
we how use hundreds of sticklebacks each years The 
stickleback » today is also a popular subject in various 
other zoological laboratories in Europe, notably at^ 
the iiniversities in Groningen and Oxford, jpo us this 
little fish is what the rat is to many American . 
psychologists # 



Paraph3fease : ■ , ■ . 

. Sticklebacks make great experimental subjects. 
They are not disturbed by handling because th^y have 
spines for protection. Further they exhibit 
intijiguing, and reliable, innate behavior. 
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colXatoorator ivFv van rerae-l and I have con^centrated 
• oit the stickleback* IS coiirtphi^- a re'prodiictiTre belia-vior . 

the a CSX life ofc the three-apined aticfcXeUack CSasteyostetis 
. aculeatua) is a complicated pattetctt, putely Ittatinctlve 
and automatic, which can Ue obaerved and manlptilated almost 
■- at will» , ' ■ ■ • . .. . ■ . ' . 
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My. collaborator J. van lersel an<3» I have concentratea 
on the stickleback's courtship and reproductive behavior. 
The sex life of the three-spined stickleback (Gasterosteus 
aculeatus) is a complicated pattern, purely i-nstmctive 
aha automatic, wh^ich can be observed and manipulated 
almost at will. ' 



Paraphrase ; . 

Tlie stickleback's sex life, v?hich is complicated 
,but automatic, can be easily observed and manipulated. 
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In nature sticklebacks mate in early spring in, 
shallow'^fresh waters. The mating- cycle follows an 
\invarying ritual, whic^ can be s4en equally well . 
in the natural habitat or in our tanks. First each 
male leaves the school of fish and stakes out a terri- 
tory for itself, front which it will drive any intruder, 
male or female^ Then it builds a nest. It digs a 
shallow pit in the sand bottom, carrying the aand 
away -mouthful by mouthful. t-Jhen this depression is 
about .two inches square, it piles in a heap of weeds, 
preferably thread algae, coats the material with 
a sticky substance from its kidneys and shapes the 
weedy mass into a mound with its snout. It then 
bores a *tunnel in the mound by* wriggling through it. 
The tunnel, slightly shorter than an adult fish, is 
the nest. 
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In nature gticklebacka matq in early spring In shallow 
fresh waters % The mating cycle follows an unvarying* * 
ritual^ which can be a/feen equally well In the natural 
habitat or in our tariKs* First eacjx male leaves the 
school, of fish ai;i<J<^t4kes out a territory, for itself , from 
which it will drive any intruder , male or female. The^ 
It builds a nest. It digs a shallow pit in the sand 
bottom, carrying the sand away mouthful by mouthful* When 
this depression is about two Inches square, it pH^s I'n 
^ heap of weeds , preferably thread algae , coats the 
material with a sticky substance from its kidneys and 
shapes the weedy mass into a mound with its snout. It 
then bores a tunnel in the mound by wriggling through 
it. The tunnel , slight ly s^^orter than an adult' fish , 
is the nest. 



c, 



Paraphrase : * ' ' 

The male stickleback begins its unvarying mating 
cycle' by staking out a territory which it defends 
against intruders. It then builds a nest by digging 
a pit in the sand with its mouth. It fillS' the pit with 
weed3, coats them with a sticky substance from its kidneys 
and bores a tunnel through the mound of weeds. The tunnel, 
slightly shorter than an adult f|sh, fs the nest. 
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Having finished the nest, the mle suddenly changes 
color. Its normally inconspicuous gray coloring had. 
Ii^eady begun to shov/ a faint pinh blush on- the chin and* 
a greenish gloss on t2?e back and in the eyes. Kow the pink* 
becomes a bright red afnd the back turns a bluish- white-. - 



Unders t anding^ 
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Raving finished the nest tt>e -male suddenly changes 
color. Its norfflally inconsptcuoua gray coloring had 
already .hegun to show a faint pink blush on the chin and 
a greenish gloss on the back and -in the eyes. Now the 
pink becomes a bright red and the. back turns a bluish white. 



Paraphrase t 

Before nest building the male stickleback is gray 

In, color. During nest building the back and eyes turn 

greenish- and the chlnJ|ink. After nest building the 

^ chin becomes^a bright red and the back bluish white. 
<* - ■ ■ 
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In this colorful, conspicuous dress the male 
at once begins to court females. They, in the 
itieantima^ hav^ also become ready to mate: their 
bodies have grown shiny and l^jxlky with 50 to 100 

. large eggs,^ Whenever a female enters the male's 
territory, he swims toward her in a series of aigzags-- 

, first a sideways turn away from her, then ^a^quick 
movement toward her • After each advance the male^ 
stops for an instant and then performs another 
zigzag ♦ This dance continues until the female takes 
notice and swims toward the male in a curious head-up 
posture/ He then turns and swims rapidly toward the 
nest, and she follows* At the nest the male makes a 
series of rapid thrusts with. his snout into the 
entrance. He turns on his side as he does so and 
raises his dorsal spines toward his mate* Thereupon/ 
with a few strong tail beats, she enters the nest and 
rests there,. her head sticking out from one end and 
her tail from the other • The male now prods Ijar tail 
base with rhythmic thrusts, and this causes he^to lay 
her eggs. The whole courtship an<^ egg-laying riWal 
takes only about one minute. As soon as she has\fc^id 
her eggs, the female slips out^ of the nest. The male 
then glides in quickly to fertilizje the clutch. After 
that he chases the female away and goes looking for 
another partner,. 
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In this colorful, conspicuous dress the male at 
once begins to cour^t feji^ales. They, in the aeantijcae, 
haye also becojae ready to mate; their bodied have 
grown shiny and bulky with 50 to 100 lurge eggs. Whenever 
a feiaale enters the male's territory, he swims toward 
her in a series of zigzags— JElrst a sldew^aya , turn away 
from her, then a quick movement toward her. After each 
advance the male stops for and instant and performs 
another zigzag. This dance continues until the female 
takes notice and swims toward the male in a curious 
head-up posture. He then turns and swims rapidly toward 
the nest, and she follows. At the nest the male makes 
a series, ^of r|arpid, thrusts with his snout into the 
entrance* He turns on his side as he does so and raises 
his dorsal spines toward his mate. VThereupon, with a 
•few strong tail beats, she enters the nest and rests 
there, her head sticking out from one eAnd and her tail 
from the other. The male now prods her tail base with* 
rhythmic thr.usts, and thi9 causes her t.o lay her eggs. 
The whole courtship and egg-laying ritual takes only about 
,^ one minute. As soon as she has laid her eggs the 

female slips out of the nest. The male then glides in 
quickly to fertilize the clutch. After that he chases . 
the female away and goes looking for another partner. 

V 

Paraphrase ; 

With his red chin and bluish back the male is ready 
to court females. He waits for one fat with 50 to 100 
eggs to enter his territory and woos her with a zigzag 
dance until she takes notice of him by lifting her head. 
The male then swims to the nest and indicates th^ entrance. 
The female enters and lays hejr eggs to the accompaniment 
of rhythmic thrusts at her tail base by the male's head. 
As soon as the eggs are laid the male fertilizes them, 
chases the female off, and waits for another. 
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One male may escort three / four or even five 
females through the' nest, fertilizing each patch of 
eggs in turn. Then his mat4ng impulse subsides, his 
color darkens and he grows increasingly hostile to 
^ females. * Now he guards the nest from predators and 

"fans" water over the eggs with his breast fins to 
enrich their supply of oxygen and help them "to hatch. 
Each day the eggs need more oxygen and the fish spend* 
more time ventilating them^, The ventilati-ng reaches 
a climax just before the eggs hatch. For a day or so 
after the young emerge the father keeps the brood 
together, pursuing each straggler and bringinig it back 
in his mouth. Soon the young sticklebacks become 
independent and associate with the young of other 
broods . 
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One male may escort three, fq^r or even five 
femaXea tJiTough the nest, JertiXiting each patch of 
egga tn turn. Then hta gating impulse suhsides, his 
color darkens and he grows increasingly hostile to 
females. Now he guards the nest from predators and 
"fans" water over the eggs with his breast fins to 
enrich their supply of oxygen and help them to hatch. 
Each day the eggs need more oxygen and the fis^ 
spends more time ventilating them. The ventilating 
/• reaches a climax Just before the eggs hatch. For a 
day or so after the young emerge the father keeps the 
brood together, pursuing each straggler and bringing 
it back in his mouth. Soon the young sticklebacks 
becoja£^j3^'^ndent and ass.ociate with the young of 
otlferbroods . 



Paraphrase ; * ^ 

One male may fertilize the eggs from three to five 
females. After this his mating impulse subsides and his 
color darkesn. He now guards the nest, fanning it with 
his fins until the eggs hatch. 'After the eggs hatch he 
keeps the small fry together for a day or two. Following 
this the young* leave the father to associate with other 
young sticklebacks. 
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To get light on the behavior of man, particularly . 
his innate drives and conflicts, it is often helpful to 
study th.e eleroents of hel\«yior In a simple animal. Here 
la a little f l%h that extvlblts a complicated pattern of 
activities, all dependent On simple s'tlmull and drives. 
We have studied and analyzed Its behavior by a large 
number of experiments, and have le.arned a good deal about 
why the stickleback behaves as It does. 
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To get light on the behavior ojt nan, particularly 
hl3 Inntte drives and conflict* > It !• often hclpftil 
to atiidy^ the ele^enta' Of behavior tn a simple anlwal. 
Kere.la a little flaK thut exhibit* a complicated 
pattern of activities^ all dependent on slaiple stimuli 
and drives. \fe have studied and analyzed its behavior 
by a large number of experiments > and have learned a 
good deal about why the stickleback behaves as It does 



Paraphrase ; 

The value of studying the complicated, lunate 
b^avior of the sticklebacks is that It nay shed light 
on much of the Innate conflicts and drives in nan. 
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Let us 'begin with the stimulus that causes 
one stickleback to attack another. Early in our 
work we noticed that a male patrolling its terri- 
tory would attacki a red-colored intruder much more 
aggressively than a fish of some other color. Even , 
a red mail van passing our windows at, a distance of 
100 yards could make the males iia the tank charge 
Its glass side in that direction. To investigate the 
reactions to colors we made a number of rough ' 
models of sticklebacks and painted some of the 
dumnies red, some pal« silver, some green. We rigged 
then up on thin wires and presented them one by one to 
the maids in the tank. We found that the red models 
were always more*)provoking than the others, though 
even the silvery or . green intruders caused some 
hostility. 
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Let us begin with the stimulus that causes one 
stickleback tb attack another. Early in our work we 
noticed that a male patrolling its territory would 
attack a red-cblored intruder much more aggressively 
than a fish of some other color. Even a red mail van 
passing our windows at a distance of 100 yards could 
make the males in the tank charge its glass side in 
that direction. To investigate the reactions to colors 
we hade a number of rough models of sticklebacks and 
painted some of the dummies red, some pale silver, 
some green. We rigged them up on thin wires and 
presented them one by one to the males in the tank. , 
We found that the red models were always more provoking 
than the others, though even the silvery or green 
intruders caused some hostility. 



Paraphrase : 

•The color red is apparently the cue that 
causes. a male stickleback to attack. Male sticklebacks 
will show hostility to variously colored fish models, 
but will generate the most hostility towards red 
models. V 
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In much the' same way we tested the influence 
of shape, size, type of body movement and other 
stimuli, 'relating them to specific behavior in nest 
building, courting, attack, zigzag, fanning, and so 
on. We discovered, for«example/ that a male 
swollen with food was courted as if it were a 
female. • 
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In much the same way we tested the influence 
of shape, size, type of body movement and other 
stimuli, relating them to specif i^^havior in nest 
building, courting, attack, zigzag, fanning and so 
on. We discovered, for example, that \a- male swollen 
with food was courted as. if it were a fi^emale. 



Paraphrase : 

A number of experiments , similar to the ones 
using colored fish models, have been conducted to 
determine what cues or stimuli key offf certain 
aspects of the mating cycle. For example, it was 
found that a swollen male was courted as if a. 
female. . • 
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^. • 2^ proceeded, we saw that the effective 

stxintAli differed from one reaction to another, even 
when two reactions were caused by the same- object. 
Thus a female will folloi/ a red model- wherever it 
leads; she will even make frantic efforts to enter a 
ndh-existent nest wherever the model is poked into 
the sand. On-ce she is in a real nest, she can be » 
induced to spawn merely by prodding the base of 
her tail with a glass rod, even after she has seen > 
the red fish that led her there removed. At one 
moment the male must give the visual signal of red ; 
at_tne next, this stimulus is of no importance and 
only tne tactile sensation counts. This observation 
led us to conclude that the stickleback responds 
sxmpljr to "sign stimuli,- i.e., to a few characteristics 
Of an object rather than to the object as a whole. 
A red fish or a red mail truck, a thrusUng snout or 
a glass rod— it is the signal, not the object, that 
counts. A similar dependence on sign stimuli, which 
indicates the existence of special central nervous 
mechanisms, has been found in other species, it 
seems ^ to be typical of innate behavior, and many social 
relationships in animals apparently ate based on a 
system of signs. 
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\ As our work proceeded, we paw that th-e effective, 
st^uli differed from one reaction to another,, even when 
two react ±ona were caused by th^e saiue oBJect, Thus a 
female wlH follow a red model wherever it leads; »he 
Wiljl even make frantic efforts to enters a non^eicia tent 
nest wherever the model, is poked into the sand. ;Once 
she is in a real nest, she can be induced to spawn merely 
by prodding the base of her tail with a glass rod, even 
after she has seAi the red fish tffat led her there removed. 
At one moment the male must give the visual signal of; 
red; at the next, this stimulus is of no importance and 
only the tactile sensation counts. This observation led 
Us to conclude that the stickleback responds simply to 
"sign stimuli," i.e., Jt:o a few characteristics of an 
object rather tljian .to the object as a whole, , A red fish 
or a red mail truck, a thrusting snout or a glass' rod-- 
it is the signal, not the object, that counts. A" 
•similar dependence on sign stimuli, which indicates the 
existence of special central nervous mechanisms , "has been 
found in other species. It seems to be typical of 
innate behavior, and many social relationships in 
animals apparently are based on a system of signs. 



Paraphras e ; * * 

E:Jcperimentation has shown that the stickleback , • V j 
responds to a few characteristics of an object rather .^^V,;'-^^ 
than an object as a whole. For example, a female wiTl- ^ 
follo\f a red model intd a nest arid will spawn in ' - . 

response to the tapping of her tail base with a glass 
rod even if she has seen the fed fish removed. Apparently 
it is the signal, not thp object, that counts, 
155 
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Connection Training Test Ins true tiohsj 

You have 5 minutes to answer the 15 questions on 
the next two pages. ^ If you encountes; a question that 
you cannot answer iitunediately , reiaepiber to use the 
retrieval techniques th-di^^were discussed early in^the 
training program. That is, use the incjdenjbal and 
organizational connections that you have formed to* 
arrive at the answer. If thiip doesn't work in . ' 
reasonable amount of time , go opt to the other questions 
and return to the troublesome one later. Nev; and 
useful connections may have been- uncovered in answering 
the other questions. * 
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1) The male stickleback entices a female to his nest 

by going through a series of 

movements . 

^2) .The mating cycle of the stickleback changes 
depending on water conditions* 

True False 



aJ-se^ ^ 

hftd light 



3) We study sticklebacks in order to sh/ed light pn 
the <_ of man. 

I ^ '■ 

4) The male stickleback carefully chooses Jjis itiate. 

True False 



5)- Sticklebacks will only respond sexually to other 
sticklebacks . . ' 

. , , True False 



6) To enrich the supply of oxygen to the eggs' and - 
, help the\a hatch , the male , >water> 

7) The ^ Stickleback guards the young 
after birth. . 

8) For a male, red seem^ to elicit a(n) . y 

response whereas a f emale will 

a red stimulus. ^ 

9) The. tulih^l-like structure is a stickleback's 

10) A sign stimulus which leads the male to prod the 
female's tail base may be ^ the female's 



11) Being hardy , tgiiie and eatey to a^uire, the • 
stickleback is an ideal subject for ;_ 



12) The stickleback is an especially good sub^ject for 
the study of behavior T 



• ■ .J 
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13) A change of color sigaifies' that the stickleback 
has finished his ■ ■ , , 

14) Since the stickleback depends on its spines for 
protection/ one must be careful when handling it. 



True 



False 



15) Once the male has courted one female and fertilized 
her eggs, his mating impulse subsides* 



True 



False 
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CONCENIMTION TRAINING MATERIALS 
(FOR USE UNDER AUDIO DISTRACTI(»^ CONDITIONS) 



Please insert blank pages at appropriate 
places prior to .using this section 



Estimated Time for / 
Included Materials^ 
Minutes t 



\82 



Concentration Trainiiig Instructions 

In the pre^j^ious sessions, you have learned a connefction 
technique which will substaritially help you t6 understand and 
remember what you have read. You may have noticed that when 
you are using this technique, you are better able to concen-- 
trate. Why is this? Well, concentration requires focusing 
your attention on some particiilar thing while blocking out 
everything else that is happening around you. This is exactly' 
what the connection technique forces you to do. By actively 
applying the technique, you are forced to focus your attention 
on what you^ are reading. The more actively involved you are in 
^ applying the technique, the less you attend' to distractions. 

Developing the ability to tune out distractions is an - 
extremely important part of -improving the' efficiency aind 
I effectiveness of your studying. To help you develop thisr 
ability even further, we are going to ask you .to read some 
^ passages and do your connection technique while simultaneously 
hearing some distracting tapes. 

The first t^ape is a recording of a lecture, the second 
is a recprding of a f>lay, and the third is a recording of a 
somewhat bizarre play containing some rather wierd sounds. 
The volume of each of these three recordings wil^be increased 
as we go along. ' ^ 

Now, while hearing each of these disti?acting tapes 
^ you will be reading a passage similar to, those you have just 

erIc. ; omm 



completed. Again, you are to make your understanding ratings iij 
the blanks provided, if your rating i3 6 or less you are to 
form an unusual '•short hand" connection (you may write your 
connection in t:he margins of the reading material) . If in 
doubt, it is better to do more connections than you think are 
necessary. You will be given 12 minutes to read each of the 
three passages. If you finish ea^rly do not go on to the next 
passage. However, you may go back and review if you like. 
One good waj^ of reviewing is to go over each of the connec- 
tions you have formed. After we have completed all three 
passages you will be tested over/the material. 

Any Questions,? | ^ 
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In its frantic attempts to provide itself food, shelter, 
and other comforts, the human species is ravaging the earth's 
thin skin of life. Lumbering has nearly shaved the continents 
of their forest mantles. North America, Russia, and a few small 
nations still retain forest reserves, but demand for pulp, 
building materials, and wood annually shrinks the planet's 
remaining acreage of trees. Reforestation in the United States 
is not keeping up with deforestation. If forests were only 
vertical columns of wood, the problems would not be so great, 
but they are much more. Forests harbor most of the planet's 
species of animals and plants, they protect and produce top- 
soil, and they conserve water by preventing rapid 'runoff. 
Man, in his .frenzy of breeding and feeding /I is destroying his 
life-support systems. Deforestation has lowered water tables 
throughout the world and may be the reason for the drying out 
of many parts of the tropics. $ 

Understanding 



Rational land-use programs rarely are instigated. Instead, 
the best is made of a worsening situation. Industry has 
exploited rapid runoff from deforested, eroding lancts with 
hydroelectric dams. Farmers have learned to exploit the silt- 
laden flood waters irom deforested lands hundreds and even 
\tljbusands of miliBs away. Often both groups vehemently resist 
refo;restation because it would jeopardize their supply of 
runoff waters 5or turbines and irrigation.^ In the meantime, 
topsoil is lost at alarming rates. Thousands of years may 
be needed to accumulate an inch of topsoil. Due to poor 
agricultural practices, the loss in some places today can be 
measured in inches per year. About 1 percent per year disappears ^ 
from best farmland. 

Understanding ( ' ^ 



Cdmplex ecosystems such as forests and savannas are homeo- 
, static systems. A change in the numbers of a few species or a 
gradual shift in climate can be coi^pensated. Tjiese ecosysteffis 
can survive for eons. Man destroys these ecosystems with their 
shock-absorbing feedback properties. In their place he puts a" 
single-species ecosystem — a crop. The crop, needs constant 
protection and care. it has none of the homeostasis of a 
natural ecosystem. „ It can Jae devoured by an, invasion o^ a 
single insect , species . Winds can knock down the feebly rooted, 
quickly grown plants. Irrigation may be needed to suppljsment 
precipitation. Early rains may wash away the seedlings. Late 
rains may ca\ise the plants to rot. If the crop is successfiully 
harvested and stored, up to one-third or even one-half will be 
I consumed py insects and rodents. And, finally, nutrients removed 
froip the soil by harvesting .must be replenished. No wonder 
> an Iowa farmer expends more calories in petroleum fuel than he 
) produces in grain. 6nly a rich nation can afford a gasoline- 
based- agriculture . I 
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The farmer is never more than a stride ahead of calamity; 
neither is the world. The loss of a single summer's crop in the 
northern hemisphere would exhaust humanity's slim margin of 
survival. Only North i\merica ,has enough food stored to with- 
stand such a disaster. This possibility is not as remote as 
it sounds. In 1815 the volcano Tombura on Sumbawa threw 150 
Gtibic kiloc\eters of ash into the atmosphere. There was no 
summer in much of the northern hemisphere the following year. 

A,ttempts to feed today's population and the 72 million 
mouths added annually result in the addition of more tiers 
to the shaky tower of. the simplified ecosystem. Modern 
agriculture now is totally dependent on artificial additives - 
.pesticides and inorganic fertilizers.. Ih turn, these create 
other stresses. 



Un^ers tand i^^g 



Pesticides are powe-rful agents of natural selection. When 
they are applied/ the most susceptible insects die, leaving the 
least susceptibl'e to reproduce. Because selection promo^s the 
evolution of resistance in pesticide targets, it becomes 
necessary to increase the dose and frequency of sprayin;^, thus 
intensifying the selection on the target organisms and f increasing 
"Environmental contami^tion. Resistance to the three iiajor 
groups of insecticides (chlDrina^d hydrocarbons, organic 
phosphates; and carbamates) now is s^ widespread that crops of 
many kinds are on the verge of collapse. /In some areas, 
withdrawal of pesticides is the best solut/ion. Natural pest 
control can reassert itself — as happened, for example, in the 
coco,a crop in the-*tate of Sabah, Malaysi4 (Conway, 1969). 
Sprayings were not preventing the defoliation and death of 
many trees. Because the worst insect outbreaks began after the 
, introduction of a heavy spraying program, . it was decided to 
stop application of pest species. 

Unfortunately, such experiments are uncommon, and farmers 

everywhere are " increasingly becoming slaves of pesticides. The 
'evolution' of resistance by pests necessitates heavier and 

l^eavief sprayings. Frequent substitutions of new, more deadly 
•pesticides also are encouraged. It is a vicious cycle — a 

cycle promoted by the ecologically disastrous recommendations 

of the pesticide ' industry . 

Understanding * . . 



But these are only the direct effects. The indirect 
effects of pesticides are more in the public consciousness.' 
One group of pesticides, the chlorinated hydrocarbons 
(including DDT, DDD, dieldren, and lindane), is highly resistant 
to oxidation and enzymatic attack. This resistance, plus 
relativp insolubility in water, results in the accumulation of 
these substcLnces in the tissues of exposed organisms. Wi^h 
some important exceptions, including insect strains with 
evolved res^-stance, organisms cannot dispose of chlorinated 
hydrocarbons as they do natural wastes and toxins . Predators 
and filter feeders at the top o£ food chains naturally 
accumulate the most. Many predatory and oceanic bird 
populations now are on the verge pf extinction. It is still 
too early to predict what effects will result from, the high 
pesticide levels in whales, porpoises, sea birds, fishes, 
crabs, shellfishes, and men. Further, no one knows what will 
be the effect of eliminating top predators f romjj, the ocean. 
In 1971 the United States government, despite lip service to 
environmental quality and research, is planning to pump more 
into research on diseases primarily affecting the aged 
(cancer and heart ^iisease) , while insignificant funds are 
available to aissess to ecological deterioration. 

Agricultural collapse and widespread famine immediately 
would follow a sudden turmination of pesticide use. Insect- 
borne disease also would increase significantly. According 
to statistics of " the World Health Organization, about 10 
million people have been saved from fatal effects of malaria 
by the use of DDT in antimosquito compaigns. Jo escape from 
the horns of this ecological dj.lemma will require time, 
intelligence, and — above all — research. The latter requires 
the support of an alert public. 

Understanding 
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Gulls live in flocks* They forage together the year 
around and nest together in the breeding season. No ex- 
ternal force or agency compels them to this behavior; ^they 
assemble and stay together in flocks because they respond 
to one another. Their gregarious and often co-operative 
behavior is effected through communication. Each individual 
exhibits a considerable repertory of distinct calls, pos- 
tures, movements and displays, of color that elicit appropri- 
ate responses from other members of its species. Some gulls 
have a special food call that attracts their^ fellow gulls, 
and most have an^jilarm call that alerts the others. On the 
breeding grounds the male gull scares other males from its 
territory by certain calls and postx^r^s, ISex fiaftners stimu- 
late each other by a ritual of displays that leads to pre- 
cisely timed and oriented co-operation in mating. Parent 
gulls attract their chipks by uttering the "mew call" or 
"crodning caller and lowering the beak. The chick pecks at 
the tip of the beak , and this stimulates the parent to 
regurgitate the food it has brought to the nest. 

Understanding 

Even a nodding acquaintance with gulls suggests that 
their signaling behavior is just as typical of the family 

, as their coloring and other physical conformation. Under 
the same circumstances the members of a- given species 
invariably strike the same posture or act out the same 
ritual. Such oBservations suggest that signaling 'behavior 
must be largely unlearned. Investigators have found', in 
fact,f^that it is highly "environment-resistant." When a 

\ young bird is raised away from its parents or with foster 
parents, it does not develop a different pattern o^ signal- 
ing behavior but displays the repertory peculiar to its 
species.'^ Moreover, gulls "understand" the^ meaning of vari- 
ous signals, apparently without the necessity of learning. 
The fact that many signaling movements of animals are as 
typical of the species as are anatomical structures and 
physiological mechanisms, has been repeatedly stressed by 
Konrad Z, Lorenz, 

- When our group at the University of Oxford begah some 
years ago to study the signaling behavior of gulls, we were 
interested primarily in finding out how the system works. 
We were concerned with such questions as: ^What is tl^e exact 
function of each display? What pakes a gull give a particu- 
lar signal? But it was not long before another question 
claimed our interest. The members of our group had been 
working at many sites around the worlH and observing the 
* habits of 15 or more species of gull. We had found that the 
signaling systems of these species are very similar; this 
strengthened, the conclusion, dj^awn from structural similarity 



that gulls must have evolved from a common ancestral species. 
But we also found that the signaling repertories of the 
various species differ fijom one another in significant ways. 
Since the differences among these closely related birds are 
not induced by the enviror>ment , but are truly innate, it 
was clear that the present differences among the species 
must have arisen ^^rough evolutionary divergence. We decided 
that a comparative study of the signaling of the gulls might 
yield fresh insight into the evolution of their behavior. 

Understanding ' 

— — • ^ 
t 

Much as the anatomist makes comparative studies of struc- 
tures in order to discover the origins and relationships of 
species, we have been conducting a comparative study of the 
signaling systems of gulls . These ^systems provide excellent 
instances for the study of behavior; precisely because of ^ 
the function they serve, the signals are distinct and plain 
enough to be recognized even by an attentive humaai being. 
In our program the comparative method is applied in combina- 
tion with our earlier methods of study. We continue to inves- 
tigate the form and motivation of the displays, and this work 
has been facilitated by recent improvements in technique. 
We continue also to be concerned with the function of the 
displays, for this bears upon, their survival value and so 
allows us to trace the selection pressures which must have 
^ been at work molding them. Thus the comparative study of the 
differences among species and the comparison of the present 
displays and their apparent origins make it possible to approach 
a description of the evolutionary changes that must have 
occurred as the ancestral gull family split up into the 
present 33 or so species of different appearances, habits and 
distribution. 

Understanding . 

Since there, is no fossil behavior to certify our conclu- 
sions , our method of study might better be compared to that 
by which modern linguistics, through comparative study pf 
languages, has worked out the family tree of the Indo-European 
languages, and has even reconstructed parts of .the original 
Indo-European language. The findings of such i study must 
always be regarded as probabilistic. On the other hand, the 
data of our investigation are sufficiently clear-cut. The * 
postures and displays of each species are distinct and constant 
enough to make them useful in distinguishing and identifying 
the species . j ^ 
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Eight postures and movements occur in nearly all species 
of gull in more or less modified form. When they are employed 
for taxonomic purposes, they greatly increase the number of 
characteristics by which gulls may be classified. Th^ simi- 
larities and differences amohg the displays of the major 
sub-groups correspond roughly to- the classif ifcations of the 
taxonomist, although studies of some of the less well-known 
species might force revision of their status. All of the 
"large gulls," among which the most familiar is the herring - 
gull, have quite similar signaling systems. The "hooded gulls 
are rather different from these, yet they are close in their 
habits to one another. Species that have been placed in 
separate genera, such as the Jcittiwake .and the ivory gull, 
have correspondingly distinct displays. 



Undetstanding 



1 



It seeiAs clear that the signaling movements originated 
in more elementary behavior patterns , such as attacking, 
^scaping, mating and nest-building. The postures, and th6 
action^ themselves suggest where they came from. Qrass 
pulling" is a good example. In contests ' over territorial ^ 
boundaries herring gulls and other large gulls, often peck 
violently at the ground, xiproofc plafits and toss them sideways 
with a flick of the head.- The pecks are indistinguishable-Tl 
from thosQ aimed at rivals in actual .attacks, and the pulling 
movements are identical with those seen when a gull seizes an 
bpponent's Ving, bill or tail. But the strange thing is that 
this ^^ctivity is directed at the ground, not at the intruder 
for whose benefit the signal is displayed. The technical 
^term for this is "redirected attack," and it may be compared 
to the hiaman tendency to bang a table with the fist or kick 
a chair when angered. More puzzling is the sideways flick 
of the head that terminates this action. It is familiar to „ 
anyone who has observed gullp through more complete cycles of 
behavior; all gulls (and other birds as well) perform this 
movement when they build material into the nest. Ajjparently . 
the sideways flick is stimulated by the "nest material" that 
the bird finds in its bill following its attack on the ground, 
Grass pulling may therefore be described as a redirected 
attack followed by a displaced nest-building movement.. 

Understanding 
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Men have pccupied the (Great J^lains pf the West for ^ 
good ten thousand years or more. They came in,> apparently, 
when the last ice sheet was in its northward retreatT and 
their archaeological culture seems to have' been fairly stable 
over long periods of time. But the horse-riding, buffalo- 
^liunjti^g, tipi -dwelling culture pf the eighteenth-century 
Plains . Indian was something quite new in "its development. 

Before the coming of Columbus the Indians of the Plains 
were Largely riverbound and not overly inclined ±o venture 
^f^^E Into the vast, poorly watered stretches of open grass- 
^^•^'lan4s. They had to go afoot 

'% ^ 

. The coming of the European altered the situation with 
drastic effect. The Spaniard to the south intrbduqed the ^, 
horse and thereby provided the means for extensive;,'penetra-- 
tion of the Plains by native populations , for which ..the thicyt " 
^herdp of buffalo and fleet antelope were an enticing lure. 
On the eastern frontier the French and. British were working 
to cause a far-reaching displacement of the Woodland tribes. 
Whiti^ settlements forced some tribes to move westward at an 
early date. And out beyond the frontier, other displacements 
were a^ccelerated ahead' of the lifTe of"^ settlement by the 
imperialistic rivalry of the fur trade. . * 

Understanding . ^ ' - • 



The fur trading tribes sought ever to enlarge their 
trapping and hunting domains at the expense of some of their " 
neighbors. The British companies encouraged their 'tribes 
to drive off the French-allied tribes, and they gave' them 
guns wherewith to do it. The French responded in kind, and 
the tribes of either party used their new weapons to drive 
the unarmed tribes on the western frontier before them. 
^ Thus with pressure behind them and an attractive lure before 
them, a number of the tribes of the Mississippi Valley, sought 
sanctuary and prosperity in the relatively unpopulated lands 
of the West. The Cheyennes were among ^them. ^"^-^ 

Prior to 1600 the Cheyennes -wer^ a simple food-gathering 
• people who liv^d in the lake country near the heq|,dwaters of 
the Mississippi. ''Shortly after the opening of the century 
they began moving westward until they came to the Missouri 
River in the Dakotas. Here they settled' into earth-lodge 
villages and took to tilling corn in the manner they le^arned 
from the Arikara tribe. Toward the end Qf the eighteenth 
cejitiury they were moving on again, this time, out into the 
Plains to become a nomadic horse tribe. " " ■ 

Understanding • , . 
•> ' # — 
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The Comanches, on the other hand, appear in the six- 
teenth century to have occupied' the country that lay around 
the headwaters of the Yellowsstone and Missouri Rivers . 
' They were an eastern branch of the far-flung Shbshonean group ^ 
"^f tribes and at that time it is unlikely that they would . 
have been distinguishable from other eastern Shoshoneans. 
But in the eighteenth century the Comanches moved down into 
the southern • Pl^ains , while the Shoshones were driven back 
ovefr the Rocky Mpuntains Joy invaders from the east. The 
Comanches became a discrete entity and one of the first, if 
not the first, of the Plains tribes to acquire horses. 

The Kiowas came into the Pl^ains from the north at a fairly 
late date. Thus each of the three tribes came originally from 
areas peripheral to' the Pt^ins. Each carried a different 
Icinguage and cultural tradition into the new homeland.^ Yet 
the ferment of life on the Plains was such, and the interaction 
of the tribes so .great, that in the details of subsistence 
and in the general features of clothing, housing, war, and 
religion they, like all the nomadic Plains tribes, developed 
^7 broadly similar ways of life. 

The .Comanche cultural background was the most meager ^ 
of the three, ^t was that af the so-called "Digger Indians" 
of the Great Basin. In the tradition oF these tribes there 
was no great social organization. * People moved and lived in 
small isolated family bands. Each was autonomous and economi- 
cally self-s«f f icient on a "low subsistence levdl. ' Religion 
was vaguely defiped an'd almost wljolly devoid of .ceremonial 
structure. Arts were thin, and life offered little of richer 
satisfactions. War was a thing to be avoided, for the Basin 
Shoshoneans had no military organization and were who'll^ 
lacking in fighting prowess*. ^ - * 

Understandifig 

\ In the Plains the Ccfeiancheis never wholly^ shed this 

heritage , but in the new setting they wrt)ught some mighty 
dhanges in their way of life. With adequate food resources 
and the horse they were able to prosper in numbers and so 
to enlarge the size of their bands. Yet they never forsook 
band autonomy for triba(l government. Religion remained to 
• the very end almost wholly an individual en^te^prise with few 
group rituals and no tribal ceremonials. 



192 

00197 



t ■ 



4 



It was in warring and raiding that the great transfor- 
mation took place. Out of apparent weakness emerged the 
wildest marauding- brigandage . The Com^iu:he5 whipped and ^ 
drove the Apaches from the southern Plains. They stalemated 
the , Spanish. They decimated the pueblo of Pecos. They ranged 
far below the Rio Gfcinde on slave- and booty-taking raids 
into Old Mexico. They blocked the westward expansion of 
the Texas frontii^ for several decades. They became "The ^ 
Spartans of the Prairies." They were rough, ^tough, aggres- 
sive and militant individualists. They gave trouble to all 
their enemies and to themselves. And in their way, out of 
the nothingness of Shoshone legal backgrounds they shaped 
a crude but effective system of law to cope with the clashes 
of individual with individual within their ranks. 

Understanding _^ * ' ^ 



The Cheyennes were also militaristic. They, too, fought 
for booty and pleasure; the w^r cult was wholly theirs. They 
also acquired the horse and prospered on the buffalo. But 
somewhere in' theii;; backgrdund, deep in their Algonkian heri- 
tage, was a tradition that g^ye them a sense of form, a feel 
for structured order, a maturity of emotion and action. They 
lived without the Comanche's frenetic stridency and assertive- 
ness . 

The Cheyennqs possessed a ritualized tribal government. 
They had a well-developed system of military societies. in 
the Sun Dance, Animal Dance, and Sacred Arrow Renewal cere- 
monies they possessed tribal rj^tUals that served to express 
their consciousness of being As one people. In the performance 
of these great ceremonies they also enjoyed ^ common emotional 
experience that built a bond of common;, tribal loyalty^ The 
Cheyennes were* socialized in a way that the Comanches never ^ 
approached. The Cheyenne law system was sedate and effective, 
calm €md mature, when measured against the adolescence of 
Comanche behavior. .^Above all, in legal action the Cheyennes ^ 
revealed a feeling for the s^ocia]^ purposes of law. 

0 * . . 

Understanding i ^ 
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Concentration Tast Insfaructiong 



You now have 15^ minutes to answer the three sets 
of •IS questions contained on the next few pages. When 
you finish with one set of questions r ixnmedi ate ly go on 
to the next. Remember , use the Retrieval Training Techniques^ 



on questions that you can*t answer iiwnediately . That is, 
use the incidental ^nd d'rcranizationa'l cues produced by 
the" connections you Have formed to dredge up the. answers. 
Remember, it is Often better to come back to difficult^ 
questions because ^^w and useful connections may be dis- 
covered while answering other questic^ns^ 



) 
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Forests not only provide wood but also serve other . 
valuable functions. List two. ■ ' , ■' . 

1) . 

2) _^ . 

3) The homeostasis of cjrop offers compensation for tiie 
depletion of such natural ecosystems as forests and 
savannas . • ^ 

- True False ' 



4) Modern agriculture is totally dependent on artificial 



5%. The building of hydroelectric dams seems tp- be a 

rational course of action to deal with deforestation, 

True Falae 



6) Two- groups which have resisted reforestation a^e 
' • % and - ' • 



7) Thousands \jf years 'may he needed to accumulate an 
inch of topsoil. 

True False 



8) Topsoil disappears at a rate of ^ percent per 

year from the best farmland. 

9) Compared to forests, crops are extremely fragile. 

True False 

J—" * 

' . ' ' ' \ ^ 

IC) Pesticides must be used since natural pest control 
can no longer assert itself. 

• True False 
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IX) iVDecomes necessary to increase the dose and 
frequency' of ^pesticide spray ihg because the 

^ - ' insects survive 



earlier sp^ray ing * 



i 



12) Currently r many people are concerned about the 
high levels of accumulating* xfi 



whales, . birds and men* 



13) The only '^solution to thfe problems associated with 
pesticide use is the iromepliate and total cessation 
of all pesticide use. ' ^ i 

True' Falser 



14) In 1971^ the U.S. spent huge amounts of funds' to 
assess i&cological deterioration. 

. " True False , 



151 Lumbering may have caused the drying out qf many 
parts of the tropics • 



Tinie_ 



False 
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1) Even a nodding acquaintance with §ulls suggests that 

their \ / behavior is Just aS—t^pical of 

•the family as their coloring. 

The author suggests ther^e are four classes of^-signais used 
by. gulls. One of these consists of ""calls." Name two others ; 

(2) : _ 

••C3)_ — : . . .. 

4) A young gull raised ^by parents from a different species 
will make signals that are identical to those of his 
foster parents. „ . . 

\ ' 1?rue^ False 

<* 

5) The gull learns to understand the signals of the other 
mexhbers of his flock. ' ^ 

True False 
» ^ 

6) Differences in signaling behavior between species of gulls 
must .have been caused by ' \ ' - 

^ - , ■ ; - . t , 

7) The investigators were not only interested in the 
/.similarities c^nd differences of the signal /sys terns of 

the 35 species of gulls,- /but alao in the evolutionary 
* history. Thus, the ; ^ method is being 

used in these studies. ^ 

8) For a human^ the signals of the gulls are extremely 
difficult to identify. 

True False 

9) "Large gulls" and "herririg gulls" have quiti^ different 
signal systems. « , ^ 

4 . . , True* False ' 

10) ^Grass pulling" has been ""labeled as a " 
attack." ^' ^ ' . , 




11) The author described several signals displayed by gulls. 
How does a chick signal that he is hungry?. 

o 

12) , The parent gull has already brought food to tKe nest by 

the timp the chick sigfials^ l:hat Jie is hungry. 

<* " ' • True False 
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13) The investigators foui?i>aif f icult to distinguish 
the kittiwake and thffe "hooded gulls" on the basis of 

signal display. . ' „ , 

True False • 

14) The behavior^ of gulls is characterized by cooperation 
List one activity' in which gulls cooperate. 

— . ' ^ 1 i 

15) Signaling movements seem to have originated in more 

■ behavior patterns such as attacking , 

escaping, mating and nest building. 
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1) Plains Indians have ^always been dependent upon the 
hunting of buffalo for survival. 

True False 

2) The introduction of the ' by ^e 

Spaniards enabled the natives? to penetrate the 
Plains moj^s eictensively . ^ - 



3) The ^ was one of the first tribes of 

the Plains to acquire horses • 



V 



41 Due to initial language and cultural .differences, the 
tribes which made up the nomadic Plains tribes 
developed styles of lives greatly different from one 
another. ^ ' 

True False 

The tribe was characterized by a lack 

of social organization. 

■ ■ ■ ■■. . ■ ' V. 

61 In contras;t, the , formed a ritualized 

tribal goveifnment. 



7) Once in the Plains, the Comanches increased th^ tribal 
organizations and ceremonies • 

~ -True_ False 

8) Displacements of tribes occurred due to white settj^e- 
ments and the imperialistic rivalry of the ^ 



o) The of the Cheyennes helped unify the 

people 6f the tribe. * ^ 

IC) The Comanches developed a crude ^system of ^ 

after the t]^ansf ormatioi\ from avoiding war to becoming 
effective warriors. V . 
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Hi The immature and seemingly irrational legal system 
; of the Coroan<shes contrasted with' the calm and mature 
system of the » f 

12^ Even before the arrival of Columbus, the Plains v 

Indians explored vast stretchee of grass^lands, afoot. 
. ' True False 

13) Both the British and the French encouraged cooperation 
among the tribes so as to ensure peace and xncreased 

fur trade. . „ , 

. True False 

141 The Cheyennes prior to 1600 were foodr-ga^hering 

people. They later began to till corn? toward the 

end of the 18 th century, they became a — ^ . 

tribe. 



15) After the coming of the „r the tribes of 

the Mississippi Valley sought sanctuary and wealth 
in the western, territories . . - ^ ' ■ 
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